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The Geology and Coal Resources of the Ranioanj 
Coalfield. By E. R. Gee, M.A. (Cantab.), F.G S., 
Assistant Superintendent, Geolo^cal Survey of India. 
(With Plates i to 20.) 


PART I. 
CHAPTER I. 


INTRODUCTION. 

The Kaniganj coalfield, tliough now standing second on the 
list of coal-producing regions of India, can, at least, claim the 
distinction of being the birthplace of the Indian coal industry. 
Up to the year 1905 it retained the premier position among Indian 
coalfields as regards output ; since that date, however, it lias been 
superseded by the Jharia field. 

The earliest official reference in connection with the exploil-a- 
tion of coal in India, is contained in a memorial, dated 11th August, 

EarUeit reference to presented to Government Ly 

the ffllnifig of coal In Messrs. S. G. Heatly and J. Sumner, of tlie 
*"‘**®* Bengal Civil Service.^ 'riiis memorial refers to 

the discovery of ‘ certain coal mines in Pachete and Bheerbhoom,' 
within, the Uaniganj held, and includes ‘ proposals for working coal 
mines and selling coal in Bengal.’ Mining was apparently com- 
menced in the following year at Aitura (Aytooreah), Chinakuri and 
Damulia. 


' Joum. Aaiat, Soc. Beng.t XI, Pt. I, pp. 813-814, (1842). 
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Two years later, iii 1777, tin* iron-ore dejiosits of the llaniganj 

eoalfield were bi ought to the notice of Covernment in a proposal by 

_ „ , , . Messrs. Motte and Farciiihar,^ ‘ to bore cannon 

Earliest reference to , , . i i n ..i i 

the Iron-ore deposits of and to cast sliot and sliell in the pergunnan 

the Ranlgan] field. Jerriah.’ 'Fliese early pioneers stated: — 


‘ Wo ftro of opinion, that tho jiergnnnah calJwl Jerriab, lying between the rivers 
Diimmoocla and Bunaker in tlic luovinco of Tachete, is the fittest situation for the 
iron works. The river Dummooda is navigable as high as that place. It abounds 
with iron-ores, and has the singular advantage of being eontiguous to tVio coal 
mines of which Sumner and Heatly have a grant.* 


From old topographical maps, prepared by J. Rennell in 1779, 
Dr. Fox observeb that the pergunnali of Jcniiali is included in the 
western ])art of the present Kaniganj field*. 

The (iarliest piiblislied account referring to the geology of tlio 
llaniganj coalfield, appears to be a paper by Mr. Kupeit Jones 

who, in 1815, opened mines at Kaniganj. 
Mr. RuperUones, 1817. . i r 4. 

hollowing several unfavourabh^ re})oits on 

tluj quality and value oC Indian coals, Mr. Jom-s liad been brought 
from Kngland at the instigation of the Marquis of Hastings to carry 
out an examination of the Kongal (joaltiidds. Ifis report was on 
the wiiole favourable*, and showed tliat Ihmgal coal might very 
W’ell be used for many of tlic puqioscs for wliicli English coal w'as 
being iinpoitod. His ])apor (‘iititled ‘ l)e.S('rii)tion of the Korth- 
West Coal District, stretcJiing along the river Damoodab from the 
neighbourhood of Jerria or Juriargerh, to oelow Sananqmr ; in the 
Pergunnali of Siieargerh, forming a line of about 65 miles,’* was 
apparently writteui in 1817, but was not publislied until 1829. 
Dr. T. Oldham suggests * : — 


‘ That the name “ ilciria ’* was ’^sed by lifr. Jones, not as indicating the town 
of that name, but rather the property of “ raj ” wliicli was next adjoining tho 
country near the Barakar river, known to contain coal.’ 


The name apparently refers to the same tract of country 
mentioned previously in the projiosal submitted to Government 
by Motte and Farqiihar in 1777, The prin(ii])al portion of the 
paper is confined to a description of tlic Kaniganj seam, and the 
aiiiking of the shaft for the Kaniganj mine, where, in 1815 or 
1816, Mr. Jones commenced working coal on his own account. 


» Jo«m. Asial. Soe, Bmg., XI, Pt. I, p. 822, (1842). 

* Trans, Min, Qeol, Inst, Ind,, XXIV, p. 98, (1929). 

^ Jwrn, A8wt,8oc, Being,, {Analic Rtaearches), XVIII, p. 163, (1829). 

* Mttn, Qeol. 8urv. Ind„ V, p. 333, (1866). 
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Mr. Jones also speculates on tiie possibilities of coal beneath the 
alluvium to the east. His knowledge of the geology of the 
coalfield appeared, however, to have been very limited, and his 
report could not be regarded as a reliable geological treatise. 

References to the geology of the held were made by various 
writers in the years which followed. These include a short notice 
of ‘ Geological Observations made on a jour- 
1831. uey from Calcutta to Ghazipur ^ by the Kever- 

eiid 11. Everest^ He gives a striking de- 

scription of the burnt outcrop of the Rauigaiij seam siniulating it 
to an outburst or eru])tiou, in some wa}.s like a volcanic eruption. 
Other geological details noted by Everest include many inaccurate 
statements, showing that his knowledge of the field was also limited. 

The Raniganj coalfield is again briefly referred to by He la Beche, 
Dc Itt Bcche, 1833. Geological Manual, 

Dr. h'()r])es Royle, in his introduction to the ‘ Illustrations of the 
Botany, etc., of tlic Himalayan Mountains,’* ])ublished in 

briefly mentions the coal formation of Chin- 
nakooree (Chinakuri), and gives a section of 
the beds from Chinakuri to Bachete (J’ancliet) hill. Unlike many 
other autliors, he has correctly described the rocks of Banchet liill as 
consisting of conglomerate and sandstone, and also jiuts tbem in a 
distinct series from the rest of the held. 

In 1838, the first ‘ Report of the Committee for investigating tJic 
coal and mineral resources of India,’* was published. The account 
of the ‘ Burdwan and Adjai ’ field, however, 
Report of Coal Com- show'cd little advancement beyond the pre- 
mlttee, 1838. vious description given by Mr. Jones, togctlier 

with certain facts regarding the Adjai area by a Mr. Erskine. in- 
formation regartiing other areas where coal was known to exist 
within the field w^as given by Mr. J. Homfray of Messrs. Jessop & 
Co., but these data appear to have been very little ai)preciated by 
the committee. So little reliable information was available regard- 
ing the geology of the coalfield, and its reserves of coal were so light- 
ly regarded, that, although Calcutta was, even at that time largely 

^ Gleanings of Science, 111, p. 129. 

• * Qeologiual Manual * (3nl edit., 1833) p. 399. 

• ‘ lUuBtrationB of the Botany, etc., of the Himalayan Mountainii,' p. 29, (1830). 

• Report of the Committee for inveatigating the Coal and Mineral retjourcea of India 
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supplied from it, tlie eoallield was reganlod ns second in importance 
to that of Sylliet. As Dr. W. T. Hlanford very justly remarks in his 
memoir, published in - 

‘ It is singular to find that the Committee, who woultl seem almost systematically 
to have exaggerated all accounts of distant coalfields, should have so much neg- 
lected the far more valuable deposits in the neighbourhood of Calcutta; but this 
may bo partly explained by the circumstance lhat one cause of their being appoint- 
ed was the difficulty of carriage by the River Dannida, and the desirability of obtain- 
ing coal from some district more easy of access.* 

Ill 1842, Mr. .T. llomtray, at that time manager of Messrs. 
J(iS 80 |) & Co.’s colliery at Narraiiikiiri, piildisliod ilio first general 
account of the Eoniganj coalfield, entilled 

Mr. J. Homfray, 1842. description of the coalfield of the Dannida 
Valley, and the adjacent (5ountries of Blu'erhliooiu and Pooroolec'ah, 
as applicable to the ])rescnt date, 1842.’* Although adding much 
useful information to the previously recorded data, his comments 
on the geology of the field arc decidedly inaccurate. Mr. Homfray 
published a second paper in J847. 

In Volume I, of his Himalaya ii Journals,* Dr. Hooker nd’ers 
briefly to the Ranigaiij field. He points out tlie uncertainty of all 

. determinations of the age of ro(*.ks, when based 

Dr. J. Hooker, 1855. . . . r r n i i 

solely on tlui cvidemui of fossil jilants. 

During the years 1815 and 1840, the Jbuiiganj field was first 
systematically mapped and reported ujion. Mr. D. H. Williams, 
who liad been a1 fuelled to the Heologieal 
I845'-1847. * Survey of Great Rritain, and liad l>een engagc'd 

in an exaininafion of tlui South Wales coal- 
fields, was a])pointed Geological iSurveyor to the Ilononrablo East 
India Comjuiny, and was deputed to Bengal in 184.5. His report,* 
dated 7th Deijemher, 1847, was not jiublished till 1850, after his 
death. This report has lieeu eommentod on in detail by Dr. Blan- 
ford*. Begarding the map, Blanford stab's (p. 8) : — 

‘ The Geological map, whicli also bears the date of 1847, was published in India, 
together with some horizontal sections, and a vertical section of llm whole of the 
.strata contained in the field. Of tho map, coiLside/ing that the topogiaphical and 
geological work was necessarily carried on at the same time, it is difficult to speak 

^Mew. (Jrol. Surv. Ind.^ Ilf, Pi. 1, p. (1801). 

*Journ. Afiiat. Sor. Bang., XT, p. 72;t. 

• Hooker’s ‘ Himalayan .lournalH,’ p, 7, (JS/ia). 

• A Geological Heport on tho Damoodah volley, by D, If. Williams, Esq., late Geo- 
logical iSurveyor in Iho service of the East India Company.’ Printed by order of the 
Ooart of Directors, 1860. Subsequently reprinted in Calcutta 18,63. 

• Mem. Oeol. Surv. Ind., Ill, Pfc. I, (1861). 
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too highly. The boundaries are mostly true and well mapped; the coal seams 
correctly laid down.’ 

Regarding the rci^ort he writes : — 

‘ It is full of typo erroi-8, c8X)eoially as regards names of places. It is, moitJ- 
over, by no means clearly written, and so deficient in arrangement as tt) be almost 
unintelligible to any one unacquainted with the district. But, considering the 
circumstances under whioli the Report was printed and {mblislicd, these defects 
are scarcely chargeable to Mr. Williams. On the other hand, the statements are, 
for the most part, accurate ; the various rocks are well and clearly described and, 
in general, tlie relations of the different beds to each other are correctly made out.’ 

Again quoting from Blanford (j)i). 20-1J2), the most important 
])oints ostahlislied by W illiams included tlie following — 

‘ /sL- -He clearly sliowed a great succession of beds, the whole of which, u ith 
one exception (liis “ upper measures ”), ho interi>ieted correctly. Krom his 
vertical section wo may take the following as an abstract : — 


Upper Measures^ 


Beds of Singhanm Valley about , 

Beds of Baniganj, NaiTainkuri, and Kogonath ehuk 

Middle Measures. 

“ Measures containing red marl unexplore<l ”... 
Ditto ditto Marulia and Bagalgoria coal 

Ditto ditto Nalunchi (Chinakiiri new) coal . 

Ifitto ditto ChinaUuri coal and thence to top of 

the carbonaceous shales, eoiiniiiiing ironstone, including 
all the beds sef.*n Morth-west of Chiiiakuri, the Niuiia 
coal, etc. ......... 

Carbonaceous shah's and ironstones ..... 

Jjower measures ........ 

(Jouglomorutcs and grtHUiish-grey shales (Talehir) 


Total 


Feet 

1,500 

500 2,000 


800 

1,600 

6CK> 


2,300 5,300 

1,000 

2,500 

700 3,200 

11,500 


‘ It will be seen that, although some difference in the exact figures may occur, 
the above has, in tlie main, been perfectly confirmed by the results of the present 
survey - always with the exception of the upper measures of Mr. Williams, which 
will bo shown to be equivalent to the beds in the neighbourhood of (chiiiakuri form- 
ing the central parts of Ids middle measures,’ 

* 2nd. — The gn^at faults cutting off and bounding tlie coal-bearing rocks on the 
South and West wore correctly determined and mapped, and the general geological 
structure of the field and its Southerly dip clearly shown by the sections.’ 

* fJrd . — The various coal scams w’ere, in many cases first disco vorud, in all 
oases first mapped. Several additional seams have, however, been discovered 
since Mr. William’s survey.* 

‘ 4th , — ^Many of the errora of Mr. Homfray and of the CJoal Committee were 
exposed and correoted. 
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The occurrence of the great band of carbonaceous shales, containing 
ironstones, and their position in the series, was determined. The “greenish-grey 
shales ” of the Talchir group wore noticed, as also their absence in the North-east- 
ern portion of the field.* 

‘But, on the other band, several important geological facts were left 
un^letcirmined. The gi-eenish-grey shales and conglomerates (now recognised 
as belonging to the Talchir group) and the beds containing red marls (hero 
described as tla; Banchet grfjup),were observed, but were not separated from the 
otlier rocks, sufiicient inipoitancc ziot having been attachrd to the evidence of their 
unconformity with the tnio Damuda series. The separation caused in the general 
series by tbe band of ironstone sbiiloa was not given Bufiicient prominence, and the 
beds of llanigani and of tbe Singhanin Valley weie ontiiely misplaced. Mr. Wil- 
liams was also led by Itis English experience erroneously to anticipate that faults 
would be found co-existent with trap dykes, and that the coal seams would be found 
e<iuiilly eo-ex tensive with tlu! beds accompanying tliom. 'I*he map is also errone- 
ous ill rcj)ivs(‘nting Pacbet (PiudieUiX Bobarinatb, (iarangi, and Telinda or 
Mafljia Hills, as giusss. 'Tlui boundariis generally reipiireil greattu* exactitude. 
Hut such (hdjailed orrojs of mapping are more tlian excused by the dit1i(ailti<‘S under 
which he labourcil. No tojiographical map of the country ex iat(;d ; tliat published 
was laid <lown during tlio pnjgress of Mr. William’s survey, and the geological work 
was fiequently in advance of the to|)ographicai, and had to be imt on paper sub- 
sequently.’ 

* As regards the geological relations of the beds of the Damuda field with those 
in Eurojic, Mr. Williams appears never to have doubted that all the Indian coal- 
bcaritig strata belonged to the same age as the carboniferous formation of European 
geologists.* 

In the years 1858-1860, seven years ^.fter tlie formation of 
the tjeologieal Survey of India under the supeiiiitendenee of 
Mr. Thomas Oldham, the Raniganj li(dd was 

and“w*lLnJ8S8-"Mol ficologically mapped on a scale of one inch to 
one mile by Messrs. W. T. Blanford and 

W. L. Willson. During the latter part of 1860, the maj), together 
witli a d('tailed report, written by Dr. Blanford,^ was prepared. It 
would be dillicult to speak too highly of this geological map 
and memoir. Of the former, the boundaries both of the limits 

of the coalfield, and of the groups of liis classification, are ex- 
tremely accurate, and for many years this geological map has 

served as a useful guide to colliery development. In 1905, it 
formed a very satisfactory basis to the geol- 
Stonlcf, compiled by Mr. G. A. Stonier* 

late Chief Inspector of Mines, in which was 

' Mem, Oed, Svrv, Ind., Ill, Pt. I, (1861). 

* Genlogioal Map of the Kauiganj Coahleld, by G. A. Stonier (1906). 
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plotted additional information regarding the coal seams, brought to 
light as a result of the (expansion of the industry. Blanford’s report 
is also deserving of the highest commenda- 
an Of i rcpor , . classification which he adopted has 

been upheld in all suhsoquont surveys. In his description of the 
lithology of the various groups of strata he was extremely lucid and 
accurate, and were it not for the fact that his report is now out of 
print much of the general stratigrajdiy included in tliis mcmioir, 
would be superfluous. As a source of information regarding the 
early history of the Raniganj Hold, and of the pioneer work of 
colliery d<welo]>ment, his report h.as heen most valuable, and will 
he referred to a mimher of times in this description of the 
(joalfield. 

With the (lev(‘lo])nieiit of a nuinber of new collieries, and the 
discovery of new seams, it was felt that a geological ina]) of the 
Raniganj fiehl, on a scale larger tJian one 
Re-survey and report in,;h to the mile, was rerpiired. As a result, 
sLp8onr"lMM*»IO*"'* ‘luring Wu* ]!«t8-19]0, a third geological 

survey was (airried out un(h*r lfu‘ direction of 
a committee of the Mining and (Jeological Institntc of India. 
The topographical map was on a scale of 1 inches to one mile, 
enlarged from the original used hy the late Dr. W. T. Blanford. 
The results of tliis survey were also published on a one-inch 
scale. The demarcation of the geological boundaries was carried 
out hy Mr. H. Walker, of the Geological Survey of India, 
wliile the revision of the data derived from colliery develop- 
ment was in the hands of Mr. R. R. Simpson, of the Department 
of Mines. In a paper read to the Mining and Geological 
Institute of India, and publislied in 1913,^ Mr. Walker gives a 
brief descri])tion of the geology of the Raniganj field. This paper 
refers principally, how'over, to the correlation of certain of the coal 
seams of the coalfield. A summary of the geology of the Rani- 
ganj coalfield witli particular reference to the coal seams, is also 
given in the memoir on ‘ The Coalfields of India, ^ by Mr. Simpson, 
also published in 1913.* The geological sheets resulting from this 
survey, have been of very considerable value in the development 
of the coalfield during the past 20 years. 


* Trans, Min, and Qeol, Inst, Ind,, VII, Pfc. 3, p. 226, (1913). 

• Mem, Oeol, 8urv. Ind.^ XLI, Pt. !■ (1913). 
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In 1919, Mt. Treharne liecs, a mining engineer engaged by the 
(Jovernment of India for t-hc purpose, visited the coalfields of Rani- 
ganj and Jharia, and in August of that year 

Coa/’Commtttee l92o' submitted a report on the best means of 
* sceuriug greater economy in the production 

and consumption of coal.^ The Coalfields Committee was constitut- 
ed in January, 1920, for the ]mrpose of considering the recommenda- 
tions made in IMr. llces’ report. The principal recommendations 
of their majority report included 

1. The appointaiont of a Controlling Authority with legal powers desigiu'd to 

ensure conservation and eeo^lomi(^ extraction. 

2. Tliat sand-stowing should be made c'orupulsory witliiii certain limits. 

2. That the i^aiid Acquisition Act should ho amended to ])rovid(' facilitii's fnr 
the acquisition of : — 

(a) surface lights for colliery purposes, 

(b) sand and other materials suitable for stowing, and 

(c) land required for the conveyance of sand. 

These recommendations were, however, not put into force. 

In 1925, another Coal Committee was appointed to report on the 
measures wliieh might Ixi taken to stimulate the ex])ort of suitable 
coal from (Calcutta to Indian aud foreign ports, 
^Indian Coal Coniniitfee, wlndlier effective' ineasuros could bo taken 

for pooling and grading Indian coal for ex])Ojt 
and for bunkering. As a result of the rceoruxnendations of this 
comimtteo,^ the Indian Coal Crading Board was establislicd. 

A more recent publication, tlie ‘ Indian Mines Manual ’ by 
Mr. B.. II. Simpso!), Chief li..Jpector of Mines in India,* incjludes a. 

Mr R R Simpson f^^ke. geology and mineral resources 

1929 .* of India (written by Dr. C. 8. Fox). 

Tho maps used by Messrs. Walker and Simpson in 1908-1910, 
although of a sufficiently largo scale were lacking in topographical 
details so that it was impossible to demarcate with certainty tho 
exact position of outcrops, faults, dykes, etc. This, together with the 
marked increase in the number of collieries during recent years, result- 
ing in much additional information regarding the coal seams and 
the detailed structure of the field, pointed to the fact that in order 


' Tieport of the Coalfields Committee (1920). 

• Keport of the Indian Coal Committee (192.')). 

* The Indian Mines Manual, pub. Calcutta 1929. 
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to arrive at a reliable estimate of the coal reserves of the Raniganj 
field, an aco urate large-scale geological map was indispensable. Ac- 
cordingly, during the seasons 192.‘M925, as a result of representations 
by the Director, Oc’ological Survey of India, new topographical maps,i 
on a scale of 4 inches to one mile, were prepared by the Survey of 
Tn<lia. Using these recently constructed 
1925*^928!** maps, the ]>rescnt geological survey of the 

Eaniganj field was commenced during the field- 
s<Nison 1925-20. The (uirty, under the superinttmdence of Dr. C. S. 
Fox included, Iho late Kao Bahadur S. Sethu Kama Kau, Mr. 
A. K. Banerji and myself. In December, 1920, Mr. J. B. Auden 
j(jin(Ml the coalHclds party and was again associated with the Rani- 
ganj survey durbig the first half of the following season. By the 
end of tlie field-season 1927-28, the geologujal mapping of the field 
was complete. The extreme western part of the coalfield and the 
area to the south of the Damodar river, including Sheets 1, 2, 3, 5 
(the southern portion), 6, 9 (the southern portion), 10, 14 (the 
southern portion) 15, and 20, was surveyed by Kao Bahadur Sethu 
Kama Kau. He also mapped the south-eastern corner of the field 
included iu Sheet 24. Mr. Banerji examined Sheet 4, and continued 
south-eastwards into the northern part of Sheet 5. In collaboration 
with myself Sheet 9 was surveyed. Mr. Banerji later proceeded 
to the eastern end of tlie field mapping Sheets 22, 23 and 25. Mr. 
Auden assisted in the mapping of Sheet 4, and later proceeded to 
the north-eastern corner of the coalfield, completing the survey of 
Sheets 16, 17 and 21. During the greater part of the seasons 1925- 
26 and 1926-27, and the first half of the season 1927-28, I was 
occupied in the mapping of Sheets 7, 8, 9 (northern portion), 11, 
12, 13, 14 (the northern portion), 18 and 19. These areas, which 
I had examined in detail, comprised the greater portion of the coal- 
field which is now being exploited, to the cast of the Barakar and 
north of the Damodar rivers. With the principal object of arriv- 
ing at a complete correlation of the coal seams of the Kaniganj 
coalfield, I was deputed, during the early part of the field-season 
1928-29, to examine those portions of the field to the west of the 
Barakar and to the south of the Damodar rivers, which areas I 
had previously not visited. The eastern end of the coalfield around 
Durgapuc and to the north was also examined. 


^ Survey of India Calcutta. 
1 mile. 


iganj Coalfield Survey, 1923-25. 

LIBRARY )r)I 

'•> JJ 
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In writiii" this memoir, I have constautly referred to the reports 
of my ahove-montioned colleagues, in regard to the areas whioli they 
had map])ed in detail, fu soiruj (;ases I have 
Present memoir. ,|ii()ted fcliem verhalim, in otlier instances, 
whore Hi is has not ho(‘ri possible^, T liavo ondcavoiirod to incorporate 
their views on all tlic luoro important issues which, came under their 
consideration. 

The present geological rc-survey of the l^aniganj field has been 
primarily an economic one, aiming princijially at a detailed des- 
cription and correlation of tlic coal seams, the*, geological structure 
of the coal-hearing strata, and the extent to wlii{;]i the coal seams 
in particular have been affected by the numerous iutriisions wdiie.h 
intorseid- them. These. varij»us lim^s of investigation all hiiid u]i to 
tlie »7i5iin (picsiion of tlio available reserves of tlie dilTerent grades 
of e.oal, the ultimate object of this survey and one of Hie principal 
tliemos of this memoir. 

The 4 inches to one mile lopograjiliioal maps provid(;d h>r this 
re-survey were; fouml to be very accurate, and offercMl a relial)le 

New topographical ^ froolojiiciil iiiapi'iiifr. Tlui 

maps, nomenclature, one in(4i to the mile map (Plate.s H) and 20) 
has been comjnled from these 1-inch survey 
sheets. To those w’lio are closely accpiainted witli Hie ])Opular 
nomenclature of Hie various towns, viliages, etc., of the coalfield, 
it will be noticed that certain moilific.ations luive been adopted in 
this recent surv(\y. Doiibth'ss, however, any e.hangcs which have 
\mm introduced in the orthogra])hy of those slioets liavo received 
the c.areful (jonsidc^ratiori of the Trigoiiomotrical Survey of India, 
and it can lie safely assumed that tlic method of spelling now used 
is the correct one. This typ(^ of ortliograpliy has laam adlicred to 
in Hiis memoir, though in cases where the spelling is v(‘.ry different 
fro/n that in local use, the latter has been added in Ijrackets. 

In the w(?storn half of tin? <;oalficld, the outcrops of the coal- 
bearing strata are, on the whole, fairly good ; but to the cast, 
particularly in the extreme eastern part of 
*^*”**^** alluvium and lat(*ritc form a super- 

ficial e-overing to these beds. Within tlie alluvial 


The 4 inches to one mile 
re-survey wen; fouml to be 

New topographical 
maps, nomenclature, one in(4i 


sheets. 


bearing strata are 


Coal outcrops beneath 
alluvium. 


areas that have already proved to contain s(;aras of coal, the thickness 
of these superficial b(;ds normally varies up to about 40 feet, but 
it is certainly much greatf*r in the unexploited portions of the field 
to the south-east. In calculating the position of the outcrops of the 
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coal seams on the evidence of bore-holo or shaft sections to tlio dip, 
and in the absence of incline workings, for the purpose of demarcat- 
ing sucli outcrops on the geological ma})S, 40 feet of alluvial cover 
has tlierefore been assumed. Tf, as is ])robably the case in many 
places adjoining thci lateritci, the alluvium is considiuably less than 
40 feet ihi<*.k, any iiu line or boro-hole sunk on the iiosition of Ihe out- 
crop of a seam as shown on tlienuip, will ])eneirale tlu* coal seam 
a short distance to the di]> of its ac^tual oiitcro]) below the alluvium ; 
that is to say, the Gondwana strata immediately a])Ove the coal 
seam will first of all be met with beneath the alluvium. TJiere is, 
however, no possibility of the scam being missed, provid(‘d tliat 
the excavation is continued to a point 40 feet below tlie indicated 
out({rop. Were such a thickness of HU}>crficial alluvium not allowed 
for, in indicating the scams on th(5 geological map, similar ex- 
plorations might result in the coal seam laang missed altogr*th(T, 

strata a sliort distance' l)CTicai.li scam being imd; with Ixmcath 

the alluvial covering. In allowing 40 feet, lh(‘r(*fore, ojk* is pf(»- 
bably erring on the side of safely. 

Of the twenty-five t-inch gcologically-colonrcd slu'cfs nnisfiiut- 
ing the Raniganj coalfield, all except Nos. 15, 20, 24 and 25, liav(? 

been published, and are now available to the 
seologic?/m^^^ public. Regarding the four sheets above- 

mentioned, Nos. 15 and 20 comprise only 
very narrow tracts covered by the Archa*an.s and alluvium whiili 
adjoin the southern boundary of the field, whilst Nos. 21 and 25 in 

the extreme east and south-east of the coalfield, arc. not likely, for 

many years to come, to ])C of interest to tln\sc coiic;crncd in colliery 
development. It was therefore felt that tlie exp<*nditure wliich 
would be incurred in printing these four slieets would not be juslifled. 
Reduced to the one-inch scale, they are, however, included in tlie 
geological map which accompanies tliis nu'moii-. 

It is quite obvious to all who are accjuaiiiied wiili Ihc Kaiiiganj 
coalfield, that, without the information derived from colliery and 
bore-hole records, it would have been inqxis- 
Acknowledgments. followed the trend of the various 

ooal-seams and associated intrusions, across a large part of the field. 
Every colliery which was working at the time of the- survey was 
visited by one or other member of the party and, wlicnevor possible, 
information regarding old closed workings was solicited. In the 
great majority of cases all possible help was given by the colliery 
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authorities and I can but express the gratitude of those engaged in 
this survey, to all these gentlemen, who, in supplying us with this 
information, liave materially assisted in the production of the 4- 
inch maps, to whicli this memoir refers. In particular I would like 
to mention the names of Messrs. D. M. Archibald, C. E. Ashcroft, 
R. Barnard, W. H. Bates, F. L. Cork, A. T. Greet, W. G. Golds- 
worthy, P. S. Keelan, F. B. Kerridgc, H. K. Nag, W. B. Penman, 
T. Samson, H. M. Tarlton, J. B. Wardlaw, W. Weir and also Mr. 
C. S. Whitworth. To the latter I am indebted for the greater 
number of the analyses included in Part 111. 

In addition, I wish to record my appreciation to tlie directors of 
tlie various companies interested in the Raniganj field, for their 
permission to include in this memoir the details of a number of bore- 
hole and shaft sections. Without this permission it would have 
been impossible to have given so detailed a treatise on tlie correla- 
tion of the coal seams. 

Finally, I must express my indebtedness to Dr. C. S. Fox, 
Superintendent, Geological Survey of India, for the keen interest 
which he has maintained throughout this survey, and for the valu- 
able advice and criticism which he has so generously given. 
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PHYSICAL CONSIDERATIONS. 


The Rcaniganj eoal field constitutes the most easterly of the e.luiiri 
of coal-bearing regions, whicli rouglily follow the Damoclar valley, 
location within the. provinces of Bengal and Biliar & 

Orissa. The major portion of tlie Jield lies 
to the east of the .Barakar river, in the western part of the province 
of Bengal, tliough smaller areas to the west of the Barakar, south 
of the Datnodar, and north of the Adjai rivers, encroac^li into Bihar 
& Orissa. The Daniodar riv(‘r traverses the southern half of the 
coaliield. 

Jfegarding tin' area of Oondwana strata east of tlie Barakar 
river, the portion to the north, of the Damotlar lies mainly within 
the district of Biirdwan, and includes the Ram- 
river.^* Barakar Dishergarh, »Salanpnr, Asansol, Oourangdi, 

(hurulia, Charanjmr, Kalipahari, t>liil)pur, Rani- 
gaiij, Taj)asi, Kenda, i’urusliottainjuir, bklira and Kajora collieiy 
areas ; wdiilst the relatively small strip of coal-bearing rocks that 
crop out to the north of the Adjai river in the north-eastern part of 
the coalfield, is included in the adjoining districts of f^anlal Par- 
ganas (Biliar) and Birbhum (Bengal). Within this Trans-Adjai 
portion of the field are the colliery districts of Pariaipiir (Poriarpnr), 
Kasta, Araiig, Baswan and tJie Hingla river. The Ooudwanas to 
the south of the Damoda river cover portions of tJje two adjacent 
districts of Manbhum (Bihar k Orissa) and Bankura (Bengal). 
They includ(‘ the colliery areas of Nadiha, Deilya (Deoli), Saltor 
and Parbeliya, together with the smaller workings of the Kalikapur 
tract to the west-south-west of Baniganj. In general, the middle 
and eastern parts of the coalfield, lying to the east of the longitude 
of the Barakar river, occur in the form of an irregular trapezium, 
with its longer axis following a general east-fo-west dircefion. Min- 
ing is, at present, being carried out up to a distance of about 27^ 
miles cast of the Barakar. The width of this major portion of the 
‘field, measured from north to south, varies from about 12 miles in 
the west to about 19 miles in the east. 

( 13 ) 
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VVitIlin tho di.stri<;t of Maril'lium, and adjoining tlie nortli- 
western corner of tlie above-mentioned tract, a narrow patch of 
Lower (jondwana. rociks, about 4 to 5 miles in 
Barakar continues west of the Barakar river 

for a distance of about 1 1 J miles in a general 
west-north-westerly direction. This area comprises the coal locali- 
ties of tlie Pusai waZa, Sharnpur, Chatabar, ratlabari, Chanch and 
Kaleinatl i i ( Kalimati . ) 

The Gondwarias of the Itaniganj held are bounded to the north, 
west and south by the ArcJiaeans. To the east, alluvium and laterite 
cover the Gondwana strata, and in the abseiu'c 
of deep bore-holes througli thes(‘ sujX‘,rficial 
sediments, tlie eastern limit of the coalliiild is largely a matter 
of speculative opinion. The present proved limits of tlie lield are, 
however, from long. 80*^ 36' in the extreme west, to about long. 
87° 20' in the east. 

Tho northern boundary of the coalfield is very irregular. In 
the extreme north-western corner, and again near tho Adjai river 
to the nortli of Paniiria, the? lowi'sl (hmdwana 
rocks roach as far north as lat. 23° 51'. The 


Limits of coalfield. 


Morthern and southern 
boundaries. 


Area of coalfield. 


southorn boundary is, however, minh more 
regular, and oast of the longitude of tin* Barakar river, it follows 
a general easterly inclined south direction from tlie southern slopes 
of Banchet liill to just south of the Damodar rivea* south i»f Baniganj. 

TJie total area of tluj llaniganj field, (jahailaled as far oast as 
long. 87° 20', and including the tract of Duigapiii; bods in tho 
extreme south-east of the coalfield, is of the 
order of 619 square miles. Of this area, the 
western end of the field, to the w(?st of tlie Barakar rivi‘r, includes 
52 square miles; the tract south of the JDanioclar river 99 square 
miles; the main ]>oj‘fiori of the field, between tlui Damodar and Adjai 
rivers and east of tlie Barakar river to long. 87° 20', 424 squafe 
miles, whilst the narrow strip of coal-bearing rocks to the north of 
the Adjai, comprises the remaining 44 square miles. 

Within the Raniganj coalfield we ])ass from the monotonously 
dull topography of the Bengal plains towards the more variable 

General topography. picturesque scenery of the adjoining Ar- 

chaean tracts whicii (constitute a large part of 
south-western Bengal and of Bihar & Orissa. In certain un- 
exploited portions of the coalfield the scenery is attractive, but in 
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Rivers. 


the vicinity of the colliery areas, al»an<!oiic<l oule,ro]) workings, 
mine headgears, large heaps of ash and waste and uiipictiircsquo 
mining quarters invariably mar the beauty of tlio land.st'apc to a 
greater or less degree. 

The Daniodar river, tln^ sacred river of tlie vSaiitals, eiiteiing 
across the south-west eorner, ami traversing field in a general 
oast -by-south direction, is the princifial Iin«? 
of drainage. About miles within the coal 
field, the Dainodar is joiiiotl l:>y the llarakar river, llowing from the 
north and north-west. Linking np with the Barakar river a short 
distance north of its jumdion ^\ilh tlie. Daniodar, the Kudia nala, 
with its tributary, the Pusai, drains the Pusai f^hanijuir- Lahh- 
dill area to the west, hhist of the Para ha r, tlu^ drainage of the 
greater portion of the held flows into the Damodar river. T'he 
principal streams are the Dliarma, Nonia, Singaiaii ami d'aiula on 
the north, and tlic Pisrani, Machkanda and TentularaKli tiiludaries 
to the south. A relatively small area of ci.>;d- bearing locks, includ- 
ing the Trans- Adjai tract to the norlli, and the, (’hurulia-Nimsa 
area to tlie south, lies, how(‘ver, witliin tljo diMiiiage area of the 
Adjai river, which traverses tin? iiorth-easUu'n corner of the coallichl 
in a general oast-south-easterly direction. Tin' low-lying portions, 
of the Raniganj held are from 220 to 250 feet above sea-lovel. These 
areas grade gently up to the numerous low ridges of tlm eastern, 
uorthern and western parts of the Held. The 
latter, conforming in many instances to the 
strike of the Gondwaua outcrops, attain a inaximuni height of 
about 380 feet in the case of the ridge running north from Diirga- 
pur in the extreme eastern part of the iield ami of the Jambad 
and Kenda ridges ; 150 foot in the case of tlm ridgo traversing 
the NiiTLsa-JamsoI area to the south of the Adlai river; 530 feet 
in the Sarshatali area ; 570 feet at Paiuiria ; 55(^ feet to the north 
of Shyamdi and 589 feet in the llangainati-Uanikamili ndge of the 
north-western corner of the coalfield. 

The Nirnsa-Jamsol ridge forms tiie watersiied hetween tlic 
Damodar and tJie Adjai rivers in the north-eastern part of the licld. 

and continues in a westerly and m>iT}i-wc.sfcrly 
boi^Tr «otithcfii via Oliurulia and Sarshatali up to 

Pamiria ; further west it is lost within the 
matamorphics. Along the southern border of the coalfield, al-vit* 
ting against the Archacans, are the prominent hills of l^unchet (2,110 


Upland tracts. 
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f(!et), Ooraiif^i (952 feet), and Biharinatli (1,481 feet), together with 
the small hill of Tclinda south-east of llaniganj. Within the notth- 
ern part of the (joalfiold near Shyamdi, tlic hillock of Muktichandi 
rises about 80 feet above the general hivel of the country. The 
metamorphics to the north, west, and south of the coalfield, include 
a much greater diversity of scenery. West of the Barakar river the 
Lower Gondwanas of the Shampur-Lakhdih tract are better exposed 
than to the east ; the country is markedly undulating and grades 
into the more variabhi topography of the surrounding Archa?ans. 
The ridges -in ])articular those just north of Mirsa- (;orresj>ond to 
the harder grit outcrops of tlie Barakar measures. 

Tluj alluvial areas to the eiist, and the soil-c.apped tracts of 
(hjiidwaua rocks of the middle ])ortion of (lie field, are given up 
Vegetation cidtivation, with occasional 

Y)atclieH of siigar cane; th(‘ undulatiiig lateritc 
country to tlui north, and the an'as of Lower Danmda outcrops to 
the west, include stretches of moorland, the limited vegetation of 
which dries ii]) during the hot season; whilst the upland country 
of the extreme eastern ])art of the ooalfi(‘ld, to the north of 
.r)urga])ur, is covered with jungle conipos(‘d mainly of young sal 
{Shorca rohuslff). A similar type of jungl(' covers the Sarshatali - 
Gourangdi ridge of the northern part of the field, and the hills of the 
southern boundary to the south of the Damodar river. Patches 
of Palas {Bvtm froi^Josa) jungle, yielding small amounts of raw lac, 
occur occasionally. 

AsansoJ, tlu* principal town of the Raniganj coalfield, has, for 
some years, replaced Ra Jganj as the headquarters of the western 


^ sub-division of the district of Burdwan, and is 

Towns. . . j 

now one of the most important railway centres 

in Bengal. As recently as the year 1881, the locality was a niml 
tract, but with the advent of the railway and the rise of the ‘coal 
industry, its population rapidly increased to 14,906 in 1901, and to 
26,499 in 1921. 

Raniganj, situated about tw^o miles north of the Damodar river, 
lias a population of 14,536 (census 1921), dependent to a large exteht 
on the local pottery-works (Messrs. Burn & Co., Ltd.), paper mills 
(Messrs. Balmcr Lawrie & Co., Ltd.), and collieries. 

The other places of conspicuous size include Andal {Ondal), an 
important railway junction in the south-eastern part of the field ; 
Hiravvr, about 2i miles south-west of Asansol, of growing import- 
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ance as tbe site of tlie blast fuin.aces of the Indian Iron & Steel 
Co., Ltd. ; KuUif at mile 146 on the Grand Trunk Road, tlie centre of 
tbe Bengal Iron Co., Ltd., and Kumhanlubhi, tbe site of Messrs. 
Bird & Co.'s brick and engineering works, to the west of the 
Barakar river. 

Regarding the population of tbe Raniganj iield, the Chief 

„ , Sanitary Officer, Asansol Mines Board of Health, 

Popalaflon. . ^ r n 

states as follows : — 


‘17io population of A^ansol Mining Settlement (popularly known aa Uanigungo 
Coalfiekl»), aeeording to the ceiiBUs of 11)21, is .S21),S53. To Ikis slioulil l>o 
added an estimated lloating jjopulniion of 100,1)00. The average dail}^ manlier 
of labour employed in the eollhiries is .‘13,000. 'I he jiopulatioii ean he elussilied us 
follows - 


IlindiiK . 
Muflsalinaiis 
Christians 
Animisis 
Others . 


278,042 

27,081) 

3,752 

10,474 

306* 


The aboriginal tribes, Santals, Mundas, Oraons and Kols together 
witli the Bauris, supply iljc greater ^noportiou of the manual labour 
of the coalfield. 

The climate of the Raniganj coallield is, on the whole, a com- 
paratively healthy one, fever being relatividy rare, except in certain 
low-lying tracts near the Darnodar river. The 

annual av(‘ragc rainfall is about 55 to CO 

inches, by far tlie greater* part of which falls during the mon- 
soon season. Day tenijieraturcs are high ; the mean uiaximum 

temperature is below 80" in December and January, but rises to 
over lOU'' in April. As tJic monsoon approaches, during the month 
of June, tliis trmipcratiire falls and remains steady at about 90'' 
until October. Night temperatures incnmsc from 50°-55® in Janu- 
ary ; to 75°-80'’ in June, and remain almost unchanged until Sep- 
tember. 


Within the Raniganj field, water for human consumption is 
obtained either from wells and rivers, or from large tanks which 
have been excavated in the vicinity of the 
aer-suppy. villages. At a number of collieries, the re- 
quirements of the miners living in the surrounding dhowms are 
often adequately met from the water pumped from the under- 
ground workings. Wells, sunk in the sandstone strata of the 
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Gondwaiias, usually a fairly good supply at a moderate depth. 
To satisfy the re(piin‘nieiits of the population of Itaiiiganj, of the Kast 
Indian liaiivvay at Aiidal, and of the Indian Iron & Si eel Co., at 
.llira])ur, \v(d]s have heen sunk into the sandy alhiviuni of the north- 
(•rn edge of the Daiuodar river. The main pumping station of the 
Bengal iron Co., Ltd., Kulti, is situated about miles upstream 
from the Last Indian BaiUvay luidge at Barakar. A similar Si-beme 
has reecailly heon carried out in the river to tin* iiorili-wt'si oi Baia- 
kar \illa.g“, in order to meet the addilional jjri'seiit needs of the 
euMipany ; in this latter ease, jjowt'ver, the well ]»enetrated into 
the strata of the Middle Barakar measures. The East Indian Railway 
at Asaiisul ootains its wattu* lar-iC tanks loealed a short dis- 

laiics wt'st of tin.' staiimi, aial also from a ]»umping-p]ant situated 
in the Barakar river, west of Barakar station. The flooded, disused 
f|iiarries of the. iaiikdih <*o<d seam fidiil the retpilrements f)oth ol the 
popuhitioji and t)f the engineering and hriek works of Kumhardu- 
l)hi. A stdieme is now undc'r (consideration for the supply of tlie 
Asansol niiiniei|ja,lity with water pumped from line Damodar river, 
Lor the purpose of irrigation, water is drawn from the niiineroiis 
tanks to he found in the vieinity of all the villages, or is raised from 
tlic various rivers and stneams wldc.h intersect the (;oa)ficId. 

Tluc idrajid T’runk road traverses the Raniganj field, between 
mikes 112 and l;bS from Oakaitta, in a general east-to \v(\st diree- 

, tiun, and crosses the Barakar river by a line 

Roads and ferfle.s. ... , , , 

masonry hndge, located just east of thir- 

kujida village. Tliis main roadway hides up with a number of well- 

(u)uditioned disLiict iK.)ard reads, which inters(C(.'t the coalfield to tlie 

iiortii and south. Lerrii^s crossing the Bumodar river at Raghunath 

Chak, south of Kaaiigauj, and at JJishergarh, connect with the 

Bankura and Maubhum districts to the soutJi, whilst another ferry 

near Banda veswar. in the north-eastern part of the field, links up 

the lia.uiganj-8uvi road to the north and south. During the dry 

(Season November to May -the Adjjii, Barakar and Damodar rivers 


can usually be crossed on foot at a number of points, though ex- 
ceptional winter rains octiasionally prevent this during short periods. 
During tJu*. monsoon, henvevor, the Damodar river is navigable by 
country l>oats, and before the construction of the railway, which 
runs parallel to it along its north bank, large quantities of coal, in 
boats of 20 tons burden and upward®, were transported down the 
Damodar from the Raniganj mines to the depot at Mahishabha in 
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Hooghly, anti tLonce transhipped and forwarded via the l-llio- 
ria canal and tlie llooglily river to Calcntta. 

TJie coalfield is Ira versed by lh(i h]ast Indian Railway Main line, 
w'Jiicli follows westwards, parallel to the Orand Trunk road, as far 
Railwa s Sitarainpur junction. Here the line (livides, 

the Main line ruiiniiig north via l^alaiipiir, 
wdiilst the tdand Cliord line to Dhanbad continues westwaids acKu^s 
the Barahar river and Iraveises the Knniliardul)hi-ShaDi];iir |a>r- 
tion of tile coalfield. From Asariso!, a line ini>s southwards aei<>.''S 
tlic Daniodar river to link with file Bengal-Kagpiir Railway at 
Adra junction. From Andal, a braneli line, crossing the Adjai 
just north of Baidyanathj)ur station, extends north to ^uri. A\ithin 
tht^ I'-ast 2b }eais nuiiiy new brane.Ji lines liuve l»eeii eonstnieU.d to 
mei't the reijiiireiiients of the dilleieiit portions oi lh(* coalfield, sr 
that a network of lines and sidings, leading to the more iinjxu-tant 
collieries, is now in existence. 



CHAPTER III. 
GEOLOGY. 


Qondwana sediments. 


General Geology. 

I'ho Kr(lifiK*nt;iry rock formations wliicli rom])iiso tlic Riiiiiganj 
c.oalticld cxclmiiiig Mic rc('ciit iind alluvial and laimtic 

deposits all belong to llie (bnidwana system, 
and ajjparcnfly at one tiiin* constituted a part 
of tlie great continent of Gon<l\vanaland wliicli exiendcid over a 
considerable portion of the Southern Hemisphere. With the excep- 
tion of the limited exposures of Supra- l*anchet rocks, which are met 
with aloug the i‘xtrome soiithcrn boundary, and also, (pieslionably^ 
at tlio south-eastern end t»f the field, tIl(^s<^ sediments all belong to 
the Ijowcr Gondwanas, ranging probably in age from lati^ ('arboni- 
ferous to Hhajtic. 

Outside the limits of this sedimentary siiceessiou is a complex 
of crystalline nietamorjdiic and intrusive rocks. These arc, in the 
main, assigned to the oUh'st Archa‘an system, 

Metamorphic and in- thouffJi it has recently Ixjcn suggested that 
trusfve rocks. ” r 1 1 i i 

some of the more basic intrusivi* and meta- 
morphic types, and also certain of the more acid intrusions, which 
intersect the crysiallinos in the iimnedii.te vicinity of the Gond- 
wanas, arc of a somewhat more recent age. With these possible 
exceptions, the vast ])eriod of time betwetui the Archa*ans and the 
basal Gondwanas is unrepresented within the ])recincts of the Held. 

Excluding the above-mentioned recent and sub-recent alluvial 
and lateritic deposits, the xx^^md subsequent to the Rluetic; is now 
rijpreseiited only by two pJiasos of igneous activity resulting in the 
intrusion of the minujroiis mica-xieridotitc and doloritic dykes and 
sills which intors«'ct the Lower Gondwana sediments. 

..... . The accepted classification of the Gondwanas 

General classification. - i i o 

of Jlengal and Jiihar & Orissa, as recently 

revised by Dr. C. S. Fox,^ is as follows : — 

Upper Gondwanas. / “ri™' 

kUubrajpur bods. 


f Basaltic lavas. 
Plant beds. 
Supra-PanchotB. 
(? unconformity), 
f Panchet Bories. 


Lower Gondwanaf. s Damudae . 

t^Talobir seriea 


fRaniganj measuros. 
•< Ironstone Shales. 
(.Barakar measures. 


j Lias. 
liluBlic. 

Lower Trias. 

Upper Permian. 
Middle Permian. 
Lower Permian. 
Upper Carboniferous, 


Mem, Qeot, Surv, LVI, p. 22, (1930). 

( 20 4 
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The Karharbari stage. 


Kxoept in one or two cletailB, tliiw (riassiiiration varies little 
from tlie one inoviously arrived at by Dr. (1. do 1*. Cotter.’ Earlier 
writers, liowever, inclnding Dr. Cotter, have, on the evidence of 
fossil-plants, divided tlie Talchir series into two se])arate stages ; 
a lower Taloliir stage, including sediments of typhal Tale.liir ty]a*s, 
and an iip]>er Karharbari stage, within whicli the lowermost coal- 
bearing rocks of c.ertain of tbo coalfields Jiave 
boe»i incorporated. As a result of recent in- 
vc’stigations, liowever, Dr. Fox is of the opinion that the Karliai])ari 
stage should la* grouped in a. basal horizon of tlie Darakars, as a 
Kavliarbari flora l\as been found on the sanu* horizon as a Darakar 
tlova in the llutar eoalheld. No Karharbari stage can l)e re<og- 
nised in the Jtanigaiij, Jharia, and Hoka}<» (loalfiehis. In so far as 
the Knnigaiij fi(‘ld is con(H*rnecl, this view has lieen iiphehl liy all 
who hav(‘ assisteil in the recent geological survey of that area. 
This is in agreement with the <*las.silication originally atloptiM.! by 
Dr. Blaiiford. 

The com])h*te succession of tlie strata as 
represented in the Ibiniganj coalfield is as fol- 
lows : — 


Qoiidwanas of 
RatilganJ coalfield. 


the 


Hofcnt and Sub-Jlcr(Mit. 
Upper OondwanaH , 


bower Uond\v.*iTi.iH . 


. Alluvial and latcriiic deposit a. 

. Hupra-Pancheis (of Panchet hill, etc 

(? Diirgapiir 

(? iinconfurmit.y). 

r Panchet .s(*rieR. 

I f Kaniganj inc'asiircs. 

.■< 1>aiiiijd:u:. ■< I roiislone Shale.s. 

I k l^amkur iin a.suri*.s. 

l^'ralcliir series. 

(Jai'go uiicouforinit^'). 

(Archa*ans.) 


The following talJe (Table. I) gives a summarised dt'siuiption of 
the various stages of the Condwana siidinieuts of tlu*. Raniganj 
field, together with their characteristic fossils, and their respective 
maximum thicknesses. The lattin* agree fairly well with the thick- 
nesses given by Dr. Blanford,* but in the case of the Barakar and 
the Raniganj measures, borings put down in more retjent years 
have enabled one to arrive at a more precise figure. 


* Ere. OeoL Surv, Jnd., XLVm, p. 23, (1917). 

■ Mem. Oeol. Surv. Ind., HI, Pt. 1, p. 31, (1861). 

THE KAMAKR SHNA MISSION 
INbllTolc OF . ULTUHC 
UBrtAHV 
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Table L- Gondwam succensum of Iha Raniganj coalfield. 


StratkTAphlcal 

dlvisiOD. 


(dt I’iinrIiL't 


raiiclict. hcri*;.-. 


(«■) 


{h) lidii.Ntoui’ 




SliiiU'S. 


J)( sf*rl[i(Jon of beds. 


(’(»;» r,i‘, i-fd, \t iJowand ^rey sand- 
.'-.tonc;' iiud eoiiKidiiu'iii- 

les, with Imiids «)i dark red 8liale»i 


yi lldw.iad vrii'y, fOtt, mira- 
t, false-bt‘.Iiii‘d iaiid.doii.-.^', 
liiii'k n d rlays ; kl»a en 
hall's and .saiidstoucHat tlio ba^«'. 


wit 


Afaiiily ilii<; and iu(‘<Siiiiii-(.i‘\'niii‘d, 
>;riiy aui u.rni.Ii, i.il . -bedd' .1, 
f' lsjiiilhlc* san JstoiKs, uUb shuies 
and uuai bi-aiits. 


Itlack <!arb(»na''« oils sliales, uitli rc- 
casional .'.andy inicaceons shales, 
and uunH'riMi^ bands oi clay iron- 
utoim. 


IneliKlcd fossils. 


l-'raKiucrits of stems ami fos- 
sil-wood. 


Mardinuin 
tliicknesB 
in feet. 


? 1,000 


l‘laut J <'M!a iji‘- 1 iuclij.l in:/ 
liil type.-, liistiiict iruiii tint 
fir, 

JU’co pterin, t<c/ii^vfci/ru : 

alsonptllinu ami ll.sh re- 
mains, J.'sHatia {rui>i<iohia). 


I'lanl-ii ii ttiii'' including Tit- 
ti t/i ifiii, t rt^i/y,n, 
friis, l‘<’i upUns, tSvhuun- 
e'tra, riiiilUAlinu, etc. 


riaul-ieniaiiis abiindaiil, 
ftiuiif'li not Wi'll-i.reM'i'Vfid ; 
iiluitmpWris, life. 


1,‘200 


Au) Marakar 
L mcasuic:'. 


t’o.ir.se coni'loiijerati'S, with wlilte 
and fifity -.aud.'-lom s, oUen IsiIm - 
bedded; sliales.aiid coal scams ol 
variabifi oliaracler. 


I’lant-remriins im lndint; (ih>n- 
anphrin, Uniiyait'vi.tens^ 
VerU>braria, etc. 


‘J.lOO 


I'alchir series 


Coai'nc stindslojies, wliite orsilKbdy 
vajie:j;ated at the (op, lino kliuKi- 
Kroea ami bluc ureeu shales, with 
:nimly .slialos.'iiid line jireen sand- 

•■.tvmes, Iic'lndlu;/ uudiuompoMMl 
felspar; at tlie buso is a boulder 
b(;d, iiu'iudtiijj boulders up » l.'i 
feet dla meter. 


JMants very rare, a fow'stema, 
seeds y, etc. 


Total 


10,600 


111 gciiural, the geological structure of the Eaiiigauj Held is of 
a comparatively simple type. Over the greater portion of the field 
^ , the dip of the beds is in a southerly diiec- 

lion. The Talchirs are, thercloic, exposed ad- 
joining the northern boundary, and successively newer Gondwana 
horizons come in as the coalfield is traversed from north to south. 
Except along certain limited tracts of the nortli-eastern edge of the 
field, the boundary of the basal Gondwanas and the metamorphics 
is a line of natural deposition, normally unconformable and irre- 
gular, and, at a subsequent date, further complicated by faulting. 
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Along the soiithoin honndary of t]ie coalfield, to flic west ol 
the. Barakar river, various liori/ons of the Barakar measures e.ro]> 
out for a eonsideral>le distaiiee against the 
daiy*^ *^'*^**^*^” *^°**”" nietamorphics, though occasional small outcrops 
of Talchir sediments are observed ; but fnrtlier 
east, \vljer(3 the area of Oondwana rocks widens considerably, tlie 
higlier beds of tlic (h^ndwana succession cover large areas of the 
southern half of the field, and liorizons ranging from the upper- 
most Banigaiij in(‘asures up to the Siipra-ranclieis, are ex])Osed 
adjoining the crvstalliiK'. gneisses. In contrast to the northern 
limit of the field, this soutluTU boundary is rcjTCsented by a well- 
defined fault of an immense downthrow to th(‘ north, at least 9,000 
feet in the vicinity of Pancliet hill. In the extreme south-east of 
the field ilie. c(»ntinnatiori of this main boundary fault is largely 
hidden by alluviniii. 



CHAPTER IV. 

O EOLOQ Y — conld. 


The Archa^ans. 


Boyojid 1 k; limits of the (Joudwaiias of the eoalficld, 

iiul iiH'liuled as small iiiliers within the Takhir areas of the north- 
west ern part of the Held, nielamorphie ro(;ka, 
Dislribiiiioii. |)(‘lunging lo the Ar(;ha*an system, are well- 

('.vposed. Similar types of Ariduean rocks extt*nd ov^^r large areas 
of Bengal ami Bihar & Orissa. Tliesc crystalline strata., previous 
to the de])Osition of the Lower Gondw'ana sediments, formed a 
somewhat irregular land-surface upon which the Talcliirs, and the 
lharakars in the north-eastern part of the coalfield, were directly 
deposited. This natural line of dei.)Ositioii is well exposed at a 
number of points along the northern boundary 
Arch^ean-Gondwana of the coalfield ; but to the south-w’cst and 
^ * south, the junction between the Gondwanas 

and the nu^ta morph ics is, except in the K^stabad-Kelyasota area 
in the vicinity of the Damodar river, undoubtedly a faulted one, 
following a very direct trend, though interrupted at intervals by 
cross-faults w^hich stej) the junction to the north or south. 

Since the object of this re-survey was ])rincjj)ally the examina- 
tion of the coal-bearing Danuidas, lime did not piumit a detailed 
iiisp(‘ction of all the Archieau areas which ad- 
join the Baniganj field. Mr. Auden, however, 
examined ceitain tracts in greater detail and the following descrip- 
tion, tak(‘u from his re])OTt, is representative of the exposures west 
of the Barakar river, lie staites : — 


Western areas. 


‘ TliO prodoininaliiig type; is lioriihlondc-scliist, which occurs both in the hiJl- 
luasscs to the north and in the flat country. The former appear to be large Icn- 
ticles, almost angen in an extended sense. These lenticlcs thin out in tho low- 
lying country where rapid alternations of hornblendo-schist, quartz-homblende- 
schist and cjuartzitic rocks occur. There aix;, in addition, less frequent epidote 
rocks and augen-gnoisses. Dykes of coarse pegmatite with large crystals of quartz, 
orthoclaso and biotite, traverse tlicsc mctamorphic rocks in a general west-north- 
west to cast-south-east direction, and also quartz-veins, with all tho oharaoters 
of quartz in a mineral lode (vein-brecciation, platy struoturo of quartz, and in- 

( 24 ) 
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filled vesicles). These quartz-veins often run in a north -nojth* east to south-south- 
west direction, perhaps along fault-planes.’ 


Eastern areas. 


East of tlic Barakar river, tln^ Ardueaiis an? ropr(\«ei)te(l by tlu? 
same assemblage of iO(Jc types. To the west of tin? Paiiuria area 
of Lower Oondwanas, well-marked ‘ reefs ’ of 
white <piartz run for eonsid(‘rable distances 
within these inetamorpliics. Tn the. northern part of this tract, 
near the Adjai river, {KJtinolite-schists and ei)idote rocks arc included. 
Further east, in the Jaingram-Churulia, and Trans-Adjai areas, 
qiiartz-inica-scbists and graindites are <;ommon and, when weathered, 
are difficidt to distinguish from the finer felspatlue Barakar sand- 
stojies whi<h here n'sl immediately on the old Archjean huid-surl’ace. 
In the Traiis-Adjai tract, tlu* dij» of tlu‘sc‘ nncaccous (|iiarlz-scjiists 
often coincides with that of the overlying basal Jhnakais. 

In addition to ilie numeioiis dykes and sills of quaitz aiul (juartz- 
miciocline. pegmatiti*, Mr. Auden, in making a car(‘l’id e.\amiiiali(»n 
of tlie Aiclia‘aji and asso(‘iat('d locks of tlu* 

Granites of the Trans- Trans-Adjai area, also notc'd two exi'osures of 
Adjaiarea. , .. p .. .. j • * • 

true granites. liesidcs IJiese acid intrusions, a 

number of medium-grained dolerites occur massively and as dykes 
witliin the schists, and ofl(‘ii foiin proniincjit 
Dolerites ofthe Trans- JiiUocks jirojccting as much as a hundred 
Adjaiarea. above the surrounding (onntiy. From an 

exaniiiiation of these basic intrusions of tlu* Tiaiis-Adjai trait, Mr. 
Auden came to the conclusion that tliese dolerites are quite distinct 
from, and mucdi older than, those of the Bajnialial group, which 
also intersect the (loiidwanas of the coallield. Ho observes that 
at the base, of the hill-ex]>osnies, the unaltered 
lerltes to the horn- grades through a zone of amphibolitisa- 

blende-schlsts. tion into true hornblende-schists. He states 

that : — 


‘ Such an extensive alteration is incompatible with the absence of alteration 
in the Barakar strata of the Trans-Adjai area, and the whole sei ies of Trans-Adjai 
dolerites is now regarded as belonging to the metamorphic group of rocks. 31iey 

agree well with the “ Newer Doleiites ” of Dr. Dunn', of late Dbarwar age 

The fact that these dolerites and hornblende-schists grade, into each other assigns 
to them the same period in the history of the Dharwars. It follows, thciefore, 
that most of the hills of hornblende-schist which occur on the north side of the 
Kaniganj coalfield, belong to the same period, that is, to the “ Newer Dolerites ” 


^ ifem. OeoL Surv, Ivd,, LIV, (1929). 
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of lato Dharwar ago. This series is cut up by pegmatites and quartss bodies, but 
is intrusive into tlu'. bedded liornblende-scliists, granulites, mica-schists, etc,* 

He further suggests tliat the mctuinorpliism of these doleritos 
is the result of subsequent granite, i)egtnatite and quart/ intrusion, 
subsequent shearing in post-Gondwana times having advanced this 
alteration. 

To the south of the coalfield, within the Bankura district, these 
<loli;rite hills form prominent features of the landseape. 



CHAPTER V. 


GEOLOGY — contd. 

The Talchir Series. 

It is very probable that an Aveba'an larid-iriass, including tlie 
proviously-deseril)ed ro('k-types, comprised tlic wliolii area upon 
wliich the Gondwauas of the Uaniganj (joaUicld were laid down. 
There is at h‘;ist no evidence of any int(‘rveiiing beds, and had siieli 
strata ever been de))Osi[etl, it is evidenl that they had been eroded 
from large portions of Gondwanaland, and fclui Arcliajans again 
exposed as an irn^giilar land-.siirfae(*, long l.'cfore Talchir times. 

Except in tlic easbum pact of tiui held and in tlie vicinity of 

Kelyasota in the south-west, the lowest be<ls resting on these an 

(dent niotamori)hi(i rocks are the predominantly 
General distribution. ... -li. i i r m i i i 

dull-green, silty b(‘ds of the ialchirs, winch, 

recognised by their singular mineral character, form the bas(‘. of 
several of the fiidian coalfields, and an im])ortant Iiorizou in the 
8tratigra|i]iical succession of the Salt Range and of the llimnlavan 
mountain chain. It is remarkable that a series of beds of such 
constant and uni<|uo lithology sliould be found at discunnecbMl 
intervals over so immense an area. It is, howe.ver, very probable 
that, at the time of tlicir tieposition, these T;dchir sediments, toge.- 
ther with tlie higluu* Goiulwanas which oxaulie tliem, formed a eou- 
tinuous seri(‘s of (h;j) 0 ,sit.s C'xb’ndiiig over a niucli hunger tract, of 
country, running .ipproxim.-itely east to west across we.^t(‘iJi Rengal, 
Biliar & Orissa, and Central India. What we now observe aii‘ 
more remuants of those Ijeds, owing their prc.sorvation largely to 
post-Gondwana faulting and subsideiu^e. 

Regarding the age of these basal Goudwana strata, the evidence 
of tli#^ included ]dant-remains, of the oc(uirrence of br:uihio])ods of 


Age of the Takhirs. 


Upper Carboniferous age in the Salt Range re- 


presentatives,^ and of tlui recent discovery of 
Gangaraopteris in beds w<dl above the Talchirs and immediately 
below the Lower Permian limestones of Warcha, vSalt Range,* 

* Rec, Oe/>l. Surv, Ind., XIX, p. 127 (1886) ; Manual of the Geology of India, 2iid 
edn., p. 120. (1893); Rec. Oeol. 8urv, Ind,, XXIV, p. 19, (1891) ; Op. cit., XIX, p. 22, 
(1886); Op, cit„ XX, p. 117, (1887); Op, cU„ XXllI, p. 38, (1890). 

^ Op, eiL, LXII, pp. 412443, (1930). 

( 27 ) 
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ostablislies witli considerable justification an Upper Carboniferous 
age for these Talchir sediments. 

As is to be expected in the case of a series of beds of this type, 
laid down on an uneven denuded land-surface, the Talchirs show 
considerable variation in thickness, even within the Eaniganj coal- 
field. Often tlie exact thieh'iiess of the group is difficult to ascer- 
tain, owing to lack of exposures, and the uncertainty of repetition 
by strike-faulting. There is, however, no doubt that these beds, 
well-represented along the northern boundary in the western and 
middle parts ot the coalfield, die out fairly rapidly to the east, where 
they are overlapped by the lower Barakar sediments. 

The Talchir sediments of the Eaniganj coalfield are exposed, 
therefore, as a tract of variable width adjoining the nortlunm edge 
of the field. The series is well-repr(*sented in 

Distribution within the north-western part of the <;oalfield, west of 
the Ranigen) field. t> i i • r i i 

the harakar river, and again for several miles 

to the cast of the river. To the north of Pamiria, however, these 
Talcliir strata thin rapidly eastwards and finally die out within the 
vicinity of Kaniapahari. The total area of those northern Talchir 
out<!rops is 25] scpiaro miles, of which about 19 J square miles occur 
west of the J3arakar river, and the remaining square miles to the 
east. Included within the area of Lower Oondwanas fo the west 
of the Barakar river, small lenticular-shaped patches of Takhir 
rocks crop out against the main boundary fault, and again further 
south, to the north of the Damodar river, similar beds are exposed 
adjoining the Archaeans. These southern areas comprise a total of 
about 1{ square miles. 

The stratigraphical details, relating to the northern tract of 
Talchir sediments are as follows. In the extreme west, these beds 
are well-exposed in the Sonbad and Pusai 

The Pusai and Son- sections and include, in descending order, 

bad noZa sections. i.T. r n • x ^ 

the following types : — 


( Barakar 8, ) 

Fine-to medium-textured, bedded sandstones and shales of greenish and bro\vn- 
yellow tints, passing up into yellow and grey types, similar to those of the 
lowest Barakar measures. 

Alternating tine- bedded sandstones and shales of a khaki-green and brownish- 
yellow^ colour ; in' the lower horizons the brownish-yellow * sandstones ^are 
more massive and include occasional rounded • pebbles of quartzite 
gneiss. 
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Fine, olive-green, splintery shales with some khaki-green sandstones. 

Basal shale and sandstone group including rounded and sub-roundeO boulders 
of gneiss and quartzite, varying up to several feet in diameter 


( Arehaeans, ) 


The Motamorphic- -Talchir junction, as exposed in the Sonbad 
mih, is stecj) — about 40°— but does not appear to be a faulted one. 
A short distance south of this boundary the dip decreases to about 
22®, and continues at about 18° to 20° in a S. 20° to 30° W. 
diriMdion up to the junction with the Pusai, at which place the 
])asal Barakars overlie the Talchirs. The passage from these upper- 
most Tahjliirs up into the Lower Barakar beds, is very well exposed 
in the U-bend of the Sonbad nah, just before its junction with the 
Pusai fuda. Allowing an average dip of about 19° throughout this 
section, the thickness of the Talchir scries of this extreme western 
portion of the field is of the order of 900—950 feet. 


Further cast, the Talchir strata extend in the form of a wide 
embay m(»nt, projecting north across the metamorphics up to a dis- 
tance of three miles. The writer is of the opinion that the western 
boundary of this Talchir area, running north- 
The Jeruwadih-Qhagra east from Jcruwadih to Ghagra, is a faulted 
oun ary. With regard to the metamorphic— Tal- 

chir junction of the eastern limit of this Talchir embayment, the 
evidence of the exposures just east of Boldih and Ilarihnrpur villages, 
points to a fault or over-thrust inclined at 35° to 40°. Massive 
yellow sandstones with occasional pebbles of cpiartzite and gneiss, 
rest on the quartz- veined hornblende-schists, with angular fragments 
of schist and quartz along the junction. Intersecting the Talchir 
sandstones ne«ar Boldih village, a short distance 
west of the metamorphic boundary, arc veins 
of white cellular quartz. These quartz veins 
strongly suggest that movement has taken place in the Talchir 
rocks, along the fracture-planes of which the quartz has been depo- 
sited from aqueous solutions. Such phenomena also indicate the 
possibility that the quartz- veins, which traverse the Archasans out* 
side the limits of the coalfield, are, at least in part, of post-Gondwana 
age and are probably related to the compressional and tensional 
stresses which have imposed the present structures on the rocks 
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of tlio fioalliold. 
tho su(!C(‘sisi(»i\ ns 

Kiiri nala section. 


H(*gnr(lin|^ this large area of Talohir outcrops, 
exptitdod in the Kiiri mtla, tributary to the Jhisai, 
flowing soiitli wards tna Partopidih and Topa 
tiind villag<\s, is as follows 


(Bfiml Biirahm in V^hend just east of Tojuifamt vilhtfje.) 


V(»llow-hrowii sandatonos and sandy shales. Dip S. .‘Wl° W. at 12”. 

{Alluvium for a distance of about \ wile.) 


Opposite Dhanhad village : — 

Softish I irown -yellow, and greenish sandstones of fine and medium texture. 

Opposite Partopidili village : — UMSOI 

Slat(iy, blue-grey and brownish shales and flags, which have been rpiarried 
for slates, ar(> exposoil dipping S. 30'^ W. at 1 1”. Th^^se beds swing round 
to a duo westerly dip in the bend just to the north. Shattered, sbaly flags 
oetjur low <lown in the western bank of the sin am a short distance beyond, 
tlien sandy alluvium for a few yards, followed by outcrops of greenish 
sandstones (lipping N. 25® K. at 22'\ Kurther north the dip i)ecomos 
S. 30® W. at an angle of 12®. The evidence suggests a strike-fault to the 
south of the fiortlunly-dipping outcrops. Typical Talchir sandstone and 
shalo strata ooutiuuc t-o crop out at interval- to tho north, and about j 
mile south of Janra village, massive yellow sandstones* come in including 
a few well-rounded pebbles. Hi'iicath these bods are dull-green shales 
])assing down into fine splintery shales with calcareous nodules. These 
strata ar? underlain by similar shales, a few feet thick, including boulders 
of quartzite and gnoi.ss. It is suggesltid that these beds represent the basal 
l»eds of the »Soiil)ad section. Tho dip steepens locally ; then alluvium 
for a few yards, followed to tho north by massive, fine, j^ellow- brown and 
greenish-yellow sandstones* with fine shaly sandstones. The writer is of 
the opinion that these bods, north of tho boulder- bearing shales, are ro- 
[Hiated hy a strike-fault, and that tho two groups of massive yellow sand- 
stones, Jiiarked * are equivalent. These sandstones continue north- 
wards between Janra and Obchuria. Ijocolly they include a few pebblea 
of quartzite with gn nss, as seen at the south-west end of the latter village. 
Others, to the nortli of tho village, simulate ‘ froe-stones * and are quarried 
and trimmed for building purposes. The fault, observed near Maharaidih, 
probably contimuis a short distance to the north, Tho dips of these 
massive sandstones to tho cast of Janra are to the south-south-west at 
gentle angles. Beneath those sandstones are dull-green shales, east-north- 
cast of Ghagra. I^hoso shalas are splintery below and include boulders of 
(luai-tzite and gneiss, similar to the basal beds south of Janra. North- 
-west of those l>ouldor-bearing shale outcrops there is evidence of another 
strike-fault, causing the beds to be repeated further north, 
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If we neglect the evidence of strike-faulting and assume 
that these outcrops represent a normal sequence in descend- 
ing order towards the north, the succession of 
Repetition by strike- tlie Talchirs of tin's area must bo considered 
vastly different from, and much thicker than 
that of tlie extreme north-western corner of the fiedd, only 2^ miles 
distant. Allowing an average dip of 10°, a thickness of at least 
1,800 feet of strata is indicated, including three alternating zones 
of massive sandstones with quartzite boulders, and three boulder 
bearing horizons with a dull-green shaly matrix. Since, in the 
lield-ex[)Osures, there is very suggestive evidence in favour of strike- 
faulting, it is probable that this is the true ex [Variation of the a])})a- 
rently anomalous thickness of the Talchir beds of this locality. It 
is probable, also, that the mctjimorphu} inliers of Barwadih and 
Palarpnr are associat(*d with these strike-faults. 

Further south-east, the Talcliirs continue as a broad tract, fol- 
lowing an east-south-easterly trend, up to the Barakar river. This 
area was examined in detail by Messrs. Banerji 

The Pandra Khas- Auden. They note that the metamor])}nc 

Maiigaftnara area. i • • i- i • • •. • i i 

rocks in the immediate vicinity — mainly liorn- 

blende-scliists — had suifered considerable denudation during i)re-Tal- 
cliir times. In one case, an exposure in a tank south-east of Podadih 
sliows the surface of these crystalline rooks to be well polished, 
perhaps l)y glacial agency. Small hillocks of these metamor])liics 
crop out as inliers within the Talchir country near Dolalsol and 
.laspiir villages, while to the north of Berjor village occurs an outlier 
of Talchir rocks, evidently filling a depression in the raetamorpliics. 
The pebbly mudstone or boulder-bed at tlie base of the Talchir 
series, includes numerous rolled pebbles and subangnlar boulders, 
chiefly of gneiss and quartzite, but boulders of the hornblende- 
schist are rare. Fine-grained, olive-green sliales with sandstones 
overlie the basal conglomerates. Near the villages of Kamlia and 
Madanpur, tlie harder types of sandstones have been quarried in 
the past for use as grindstones. Mr. Auden observes that in this 
area the upper portion of the series is almost wholly composed of 
sandstone, copper-green and brown-tinted below, passing up into 
greenish -grey types with small pebbles of quartz and gneiss. The 
lower sandstones include grains of undecomposed felspar and frag- 
ments of mica. The upper sandstones grade upwards into types 
which, except for th(*ir somewhat softer texture, are lithologically 

D 2 
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almost indistinguishable from those of the Lower Baiakais, so that 
the passage into tlie latter stage is definitely a gradual one. These 
uppermost Talchir sandstones arc often false-bedded and weather 
into large pillows by a sort of desquamation or peeling off of suc- 
cessive layers, often independent of the original bedding-planes ; 
their colour varies from purple to brown and white. These beds 
are best observed near Kanchandih, Rajpura, Kultand and Mangal- 
mara. According to Dr. Blaiiford, the Talchir series, as represented 
near this western bank of the Barakar river, conq)rises a total tliiek- 
ness of 815 feet. 

Comparing the rocks of the above-described area with those 
of the north-western corner ot tlie (joallield, it is observed that the 
uppermost Takhirs immediately west of the Barakar river, are 
decidedly more arenaceous than those of the Pusai and Sonbad 
areas, and that the passage up ijito the basal Barakar beds is also 
more gradual than in the more western tracts. 

East of the Barakar river, the Takhirs form a triangular-shaped 
outcrop in the vicinity of Duburdih, but further cast, as far as Dendua 

The Ouburdlh area. the lower half of the series is cut out 

by the Lakrajoria-Debipur strike-fault, bring- 
ing in the metamorphics to the north. Further east near Dendua, 
the Lower Gondwanas are tlirown northwards by a large cross-fault. 
East of this displatJement, tluj whole of the Takhir group of sediments 
(irops out across the nortliern portion of the 
coalfield to beyond Nandai village. The dip of 
these beds usually varies from 10° to 20° to 
tlie b. S. E., though a number of (Toss-faults complicate the 
structure of this nortliern tract. The gcruiral succession is, however, 
often well-exposed in tlie several stream-sections which traverse 
these Takhir areas, and in most cases, except in those areas ad- 
ioiniiig the cross-faults, the junction with the metamorphics appears 
to be a natural one. At Basudebpur, and again just east of Bhag- 
rand colliccy, inliers of the metamorj>hics arc exposed among the 
lakliir sediments. Probably the best section is that observed to 

Section lottth of Dabar. Dabar village. A basal conglo- 

Dierate, comprising irregular boulders of fels- 
pat 1 C gneiss of varying sizes, embedded in an arenaceous matrix, 
IS observed resting on the crystallines. This basal boulder-bed is 
olive-green, fine, splintery shales which pass up into 
bedded shaJcB and softish Bandstones of similar green and khaki- 
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green tints. The sandstones become more massive in the upper 
horizons, and often include numerous grains of x)ink felspar. As 
we approach the upper part of the series, brown and yellow sand- 
stones, including rounded pebbles of quartzite, become prominent, 
and these give place in the top of the Talchir series to soft, coarse- 
textured, felspathic, yellow, purplish and grey sandstones with 
occasional quartzite pebbles. Blanford estimates the thickness of 
these Talchir beds to the north of Paharpur, to be 320 feet. The 
lowest Barakar measures are very similar in character to these 
uppermost Talchir strata, though they include some harder bands 
together with a thin coal seam, exposed in the nah just west of 
Nandai. These latter beds pass up into thick 
pebble-bearing sandstones, a very constant and 
easily recognised horizon of the basal Barakars. 
In the above-mentioned stream-section, just west of Nandai village, 
these basal Barakars overlie the grey and yellow sandstones of the 
topmost Talchirs with a decided unconformity, marked by a line 
of rounded quartzite pebbles along the junction. In the extreme 
north-west of this area, around Kija village, just west of the main 
Gourangdi-Alipur cross-fault, the basal Talchir conglomerate is 
silicified and indurated. 

To the north-east, in the triangular-shaped area of Lower Gond- 
wanas, between Panuria and the Adjai river, the Talchirs have 
been thrown into a sharp synclinal, pitching 
Panuria*” ”^*^** steeply southwards, and faulted against the 
crystallines to the west. The basal bed, rest- 
ing unconformably on the quartz-veined schists of the southern 
bank of the Adjai {see Plate No. 2), and again well-exposed in the 
stream-section just north of Mandira village, is a boulder-bed con- 
sisting of irregular-shaped masses of felspathic gneiss and pegmatite 
set in a brownish-green, felspathic, sandy matrix. Some of the 
boulders are well over a foot in diameter, and many of the types 
might well have been derived locally from the pre-Talchir Archaean 
land-mass. The section which follows is very similar to that noted 
to the south of Dabar village. Besting on the basal boulder- bed 
are dull-green, fine, splintery shales, weathering into acicular frag- 
ments, with lenticular-shaped inclusions of fine, white, argillaceous 
calcareous rock along the bedding. Massive, medium-textured, fels- 
pathic sandstones brown-green in colour, overlie these shales, and 
axe followed above by a series of alternating sandstones and bedded 
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shales o£ dull olive-green tints. The sandstones are relatively soit- 
textured and are carved locally into drinking-troughs; the line 
argillaceous types exhibit a characteristic concentric ‘ trappoid ’ 
weathering. Brown, yellow and grey, soft, fclspathic sandstones, 
including occasional quart/iU^ pebbles, comprise the uppermost hori- 
zons of the series. They arc overlain by similar types of sand- 
stones belonging to tlie basal Barakar measures, above which the 
fiebble-iioaring sandstones of the lower Barakars crop out in a pro- 
jjiinent ridge to the north of Ramdhara village. 

On account of their variable inclination it is very ditlicult to 
calculate accurately the thickness of these Talohir strata. Krring 
probably on the side of an over-estimate, the series, in this lo(iality, 
cannot be more than 400 feet thick, again sliowing a very marked 
dcc/rcasc wluui companul with the above-described sections of thcj 
western parts of the coallicld. 


A narrow tract of jiaddy-liold country appears to represent 
tlic line of outcrop of tlie Talchir beds just north of Banuria vil- 
lage. This area, almost devoid of exposures, running between tin? 
metainorphio outcrops to the north, and the exposures of the basal 
Barakar ])ebble-bcd to the south, narrows rapidly to the north of 
Kaiitapahari, and a short distance further east, 

Dying-out of Talchlrs at Jamgram, the pebble-bearing sandstones of 
north of Kaiitapahari. .1 i ^ , i . 1 ..1 

the lowest Barakar measures, rest directly on 

the mica-quartz-schists of the Archieans. At no place further east, 
along this fiower Oondwana-Archsean ooundary, arc the Talchirs 
exposed. On tlie old geological maps of the Kaniganj coalfield 
the dying-out of these Talchir strata, within this Panuria — Kanta- 
pahari area, is ascribed to an oblique strike-fault running in an 
east-south-easterly direction from the Adjai river, north of Panuria, 
and continuing to the east in the Jamgram area between the lower 
Barakars and metamorphics. Within the mctamorphics, a short 
distance beyond the basal Gondwana outcrops to the south of the 
Adjai, such a strike-fault is observed, but, perhaps on account -of 
the lacik of exposures, there is no evidence 
d 1 **®*^*®“ continuation between these crystalline 

au c unc on. j Talchirs to the north of Panuria 


and Kautapahari. On the other liand, the exposures further east, 
to the north-east of Kautapahari and in the low ridge half-a-milo 
north of Kapistha, clearly show the Barakar-Aichsean boundary 
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to be an unfaultod line of natural deposition, proving conclusively 
that the Takhirs have died out coraj)letcly in these eastern areas. 
Such evidence, combined with the fact that the Talchir strata tend 
to diminish in thickness fairly rapidly when followed eastwards 
across the middle portion of the coalfield, strongly suggests that 
the disappearance of these beds to the north of Kantapahari is not 
tlie result of strike-faulting but is due to overlap by the lower Bara- 
kar measures. The existence of a nititamorphic 
Ua?akan^ ****** land-mass in this north-eastern portion of the 

coalfield, during Talchir times, is therefore in- 
dicated. 

The details of the Talchir sediments along the .southern boundary 
of the coalfield arc as follows. The small lenticular-shaped out- 
crops of Talchir rocks adjoining the main boiin- 
Tjlchlrt of the south- dary fault, to the south of the Kudia nala, 
include a relatively small thickness of typical 
green shales and sandstones with conglomerates. The dip is usually 
at a steep angle to the north-east, and the beds are considerably 
sheared ; as a result, the normal sciquence is interrujded and many 
horizons fail to croj) out at the surface. In tlie angle between the 
Kudia tributary and the Damodar river, to tin* north of Bancliet 
hill, the Talchir series is again represented adjoining the metamor- 
phics which bound the coalfield. Two small outcrops occur against 
the boundary-fault in tlie vicinity of Lubebibad. f^outh-east of 
tliis area, the continuation of this main fault appears to diminish 
rapidly in throw, and to be represented as a cross-fault intersecting 
the Lower Gondwanas of the Raghunatlipiir-Deilya (Deoli) area. 
To the south-west of this faidt, to the north of the Damodar river, a 
tract of Takhir out(;rops, of variable width, adjoins tlie metamoiphics 
of the Shanrmara-Kastabad area. Olive-green shales similar to 
those which comprise a large proportion of the upper ])art of the 
series in the northern localities, are well-exposed, faulted against 
the Ironstone Shales to the north-north-west of liagliunathpur. 
The Takhir strata are, in this area, moderately to stoeply-imOined 
to the east-south-cast and south-east, but the thi(?kno.ss of beds 
represented, even in the northern portion of tliis tract, is much h‘.ss 
than that of the Talchir representatives of tlie northern boundary 
of the coalfield, to the west of the Barakar river. Followed south- 
wards to the Damodar, these Takhir strata dimiuisli rapidly in 
thickness and, in the southern bank of that river, basal Barakar 
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beds rest immediately on the metamorphic rocks. A very clear 
section of the diminutive Talchir representatives is observed in the 
tributary nala just north of the Damodar river ; 
Secflen,hitheviciiilt]r the following succession, in descending order, 
.l«.eO.»»l.rrfTer. ^ represented:- 


{Basal Barahar conglomeratic sandstones,) 


Feet 

Soft, ooarse-textured, brown, felspathic, gritty sandstones • 10 

Olive-green shales ........ 6 

Dull green soft sandstones 16 

Green-coloured shales 8 

Sandstones, similar to those below, with few pebbles . . 30 

Brownish -green, soft sandstones with rounded and sub-rounded 
boulders of felspathio gneiss and quartzito . . . . 18 

Dark, khaki-green, soft, argillaceous sandstones ... 3 

Dark green, fine-textured shales 1 

Khaki-green sandstones with small sub-rounded pebbles of gneiss 
and quartzite •••••«... 

Totol . 02 


{Felspathic gneisses; with slight dip to the south-east.) 

These Talchir beds dip at an angle of about 40° to the south' 
cast. The junction with the metamorphics appears definitely to 
be a line of natural deposition, unaffected by subsequent earth- 
movements. The dying-out of these Talchir beds to the south- 
west, and tJieir complete extinction to the south of the Damodar 
river, again points to an approach to the limits of deposition during 
Talchir times, and the fact that the Barakar measures, and also the 
Ironstone Shale beds above them, are much thinner in this area 
than to the north, adds further evidence to this assumption. 

Time did not permit of a detailed search for fossils within the 
Talchir series, and no additions can be made to the flora referred 
to by Dr. Blanford.^ The latter states 

that 


Foiiils In tbe Talcbif*. 


* The only fossils obtained from the Talchir group have been a few seed vessels 
and incUstinct carbonaceous markings, probably of stems. Those occurred at a 
spot in the west branch of the Nunia, close to the villages of Qopalpor and Alknabii, 


^ Mtm, Oeo, Sun. Ind^ in, Ft. 1, p. 88^ (1861). 
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In one of the small patches of Talohir beds, which dot the country north of the 
llaniganj held, that on which the village of Karaon stands, a few fenis wcie fouiul 
in a calcareous concretion. The best-marked was a form intc'rmcdiate between 

Glossoptoris and Cyclopteris In many places, about the middle of the 

Talchirs, the flags and shales which are fiequcntly rippled, are covered with irregular 
pitted impressions, so much resembling footprints, that it is difiicult to avoid be- 
lieving them to be such. But, although frequently searched, no impressions have 
been found sufiiciently dehnito to prove their origin. They are well seen on the 
left bank of the Barakar, above Kamnagar.’ 

As has been previously mentioned in this memoir, it is extremely 
probable that during Talohir times, a connected area of continuous 
deposition followed approximately the line of 
Condition of deposi- the Dainuda coalfields of Bengal and Bihar 
flonoltbeTalctaifi. ^ continued at least as far 

west as the Gondwana regions of Central India. Dr. Fox suggests^ 
that this tract of sedimentation also continued northwards to tlie 
Gondwana regions of the Darjeeling Himalayas, linking up with 
the Upper Palaeozoic sea which covered the Shan States region 
of northern Burma. The occurrence of outliers of Talchir rocks 
outside the limits of these coalfields suggests that these basal Gond- 
wana deposits were laid down over a much wider stretch of country 
than that within which they are now represented. The evidence 
of the marine fossils, occurring in the beds immediately overlying 
th(} Talchir sediments of Umaria, Rewah State, Central India,* in- 
dicates that, at least in Talchir times, this area was within close 
proximity of the sea ; whilst the faunal relationships of these fossils 
suggest that this sea was separated by a land-mass from the marine 
facies of the Salt Range area. That glacial agencies, either in tlie 
form of actual bergs or as ground-ice, played a part in the forma- 
tion of the conglomeratic deposits of early Talchir times, at least 
in the western part of this Damodar valley - Central India area 
is fairly well-established, but further east, in the Raniganj field, 
although the general Talchir facies is very similar to that of the 
western tracts, except in the instance of the polished metamorphic 
exposures near Podadih, the evidence points to the absence of direct 
glacial action. Compared with more western tracts the basal 
boulder-bed, in the Raniganj area, is of no great thickness. The 
boulders themselves are often rounded, though in some cases they 


> Mm. OeoL Sww. Ind., LVL pp. 21-22, (1830). 
* Q§dL Sun, Ind., LX, pp. 367-888^ (1828). 
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arc of irregular shape, and the majority include varieties of meta- 
morphic rocks common to the neighbouring Archceans. Occasion- 
ally, however, small pebbles, distinct in type from any occurring in 
the immediate vicinity of the coalfield, are met with, including 
somi-quartzifccs and greenstones. Dr. Blanford also records the oc- 
currence near Cliargora of a boulder of clay slate containing pyrites.^ 
It is possible that the cold temperature of early Talchir times, 
together with tlie silty nature of the deposits, may explain the ab- 
.S(jncc of any faunal remains within th(*se sediments. Occasional 
indications of plant-life have been observed, and in uppermost 
Talchir times, at least in the eastern part of the Raniganj field, the 
advent of a Barakar facies of c-oarse-textured sediments has l)een 
noted. From the evidence of the Talchir and lower Barakar outcrops 
given above, there is good reason to suppose tJiat during the Taleliir 
period an Archaean land-mass existed across what is now the north- 
eastern corner of the Raniganj coalfield, and again to the south- 
west in the vicinity of the Daniodar liver to the north of Pancliet 


hill. 


Takhir topography. 


It is probable, therefore, that a view of the topography of North- 
ern India during earliest Gondwana times would depict an old 
highland land-mass, comprising rocks of the 
Archajan and Vindhyan systems, and covering 
a large part of the area west and north-west of tlie coalfields of Central 
India and the Daniodar valley. During the semi-arctic conditions 
which prevailed in early Talchir times tl:is mountain region formed 
the gathering-ground of a imge ice-muss, flows from wliicli pro- 
truded southwards and eastwards, into a relatively sli allows sea co- 
vering at least the northern portion of Central India, and resulted 
in the Talchir boulder-deposits of those areas w^hich bear evidence 
of direct ice-action and sub-glacial conditions. Fast of this ice- 
capped mountain region a land-mass of a more subdued type of 
topography, probably extended eastwards into what is now Bihar 
& Orissa and Bengal. Within this upland tract, a wide irre- 
gularly-shaped inland extension of the sea projee.ted along the ap- 
proximate line of the Karanpura and Damodar valley coalfields 
into, and probably beyond, the present Raniganj area. The up- 
land regions adjoining this tract of marine and estuarine deposi- 
tion were of insufficient height to maintain an ice-cap of a size 
large enough to reach to the shores of this inland gulf. As a result, 


^ Mm. Oecl. Surv. Ind., Ill, ft. 1, p. 38, (1861). 
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the basal boulder>beds of these eastern areas were purely of a sub- 
glacial origin, all traces of ice-action being removed during their 
transit across the land-area intervening outside the limits of the 
ice flows. Occasional boulders and smaller pebbles, attached to 
masses of floating ice derived from the bergs to the west, and traiis- 
l)orted eastwards up this inland gulf, would account for the Vin- 
dliyan and other rock types of distant origin, which are met witli 
in the basal Talchir deposits of the Raniganj area. With the ap- 
proach of a warmer climate and the consequent disappearance of 
the ice-caps, the silt deposits of the middle Talchir horizons were 
laid down, and resulted in the partial filling-up of the inland gulf 
and the transition to estuarine conditions, so that, as the sea re- 
(jeded westwards during upper Talchir times, coarser arenaceous 
deposits predominated, particularly in the eastern parts of the Rani- 
ganj field. Finally, at the end of the Talchir period and during 
early J3arakar times, this arc^a of deposition had passed into the 
form of a large deltaic or estuarine tract extending westwards into 
Central India, so that, with the advent of a climate suitable to the 
growth of extensive areas of vegetation, conditions amicable to 
fioal formation prevailed during the following Damuda epoch. 



CHAFIEK VI. 


QBOLOaV-^orUd. 


The Damudas— General. 

The coal-bearing strata wbicb constitute the Damuda group oi 
Gondwana sediments, cover a wide area, following a general 
east-to-west direction, across the length of the Raniganj field. 
Lithologically, and in a less marked degree palu?obotanically, the 
Damudas of the Raniganj field may be divided into three series. 

Those divisions were first recognised by Dr. 
Clattification. Blanford and mapped accordingly by him, so 

that, except for one or two minor changes, allowing for the greater 
detail permitted by the new 4-inch sheets, the boundaries demar- 
cated on his one-inch maps correspond very closely with those of 
the recent survey. As noted previously, these three geological divi- 
sions include : — 


Upper Damudas 
Middle Damudaa 
Lower Damudas 


« Raniganj measures. 

Ironstone Shales. 

== Barakar measures. 


Since they include a number of valuable <;oal seams, and deposits 
of ironstone of possible economic vrortlj, tlie Damudas liavc natur- 
ally attracted the greatest attention of both geologists and mining 
engineers and, as a result, on account of 
economic value. deposits have in the 

past been used in the blast furnaces of the locality, and the coal 
seams exploited increasingly during the past century, much detailed 
information is available regarding this group of sediments. A de- 
tailed description of the coal-bearing horizons of the Damudas, 
consequently forms the most important theme of this memoir. It 
is therefore intended to include within this chapter, only a general 
account of the geology of these Barakar and Raniganj beds, and 
to discuss in a later section (see Parts II and III) the details of 
tliese measures, in conjunction with the conclusions arrived at re- 
garding the correlation of the coal seams, and the reserves of coal 
and iron-ore, together with the occurrence of other mineral depoeite 
of lesaer importance. 


( ^ ) 
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Within the areas of their maximum development, in the western 
and middle portions of the coalfield, the strata comprising the 
TMclcncg Damudas must be approximately 6,700 feet 

thick. Of these strata, the Barakar measures 
include approximately 2,100 feet, the Ironstone Shales 1,200 feet, 
and the Raniganj measures about 3,400 feet. 

The main outcrops of the Barakar measures cover an irregular 
tract of country across the northern half of tlic coalfield. To tlic 
west of the Barakar river, tlicse beds occupy the 

DIftfIbutlon of Bara- southern half ol the Condwana area. East 

kar tneaf urea. 

ot the Barakar, they continue from li to 2 
miles in width across the northern part of the coalfield, overlying 
the Talchirs, and affected in a similar manner by numerous cross- 
faults. With the dying out of the Talchirs near Kantapahari, the 
basal Barakar measures transgress on to the mctaiiiorphics of the 
north-eastern part of the coalfield, and continue in a similar relative 
position within the Sarshatali-Chiurulia and Trans-Adjai portions 
of the field. Within these eastern areas the Barakars are consider- 
ably thinner than to the west, being of the order of 1,600 feet 
thick at Chiirulia ; this diminution in thickness appears to continue 
further east, in the south-eastern part of the Trans-Adjai area. To 
the south, they are overlain by the Ironstone Shale beds. These 
various tracts of Lower Damuda sediments comprise a total of 
nearly 66 square miles, including 27J square miles west of the Bara- 
kar river, 31J square miles between the Barakar and Adjai rivers, 
and about 7 square miles to the north of the Adjai river. 

Overlying the Talchir scries to the north of the Damodar river. 


north of Panchet hill, and continuing against the metainorphics for 
a distance of 1| miles to the south of the river, representatives of 
the Barakar measures crop out over a tract of country about 600 
yards wide in the north, but narrowing to the south-south-west. 

Between the Barakar and the Adjai rivers, resting on the upper- 
most Barakar beds, though in certain areas largely hidden by a 
thick capping of clayey soil or alluvium, the 

routodc^Shakt^* Ironstone Shales crop out, princi])ally across 
a tract of open country, free from colliery 
workings, from 1 to l-J miles in width. In the western part of 
this area in particular, the junction between these Ironstone Shale 
beds and the Barakars is a faulted one, and further east tho 


outcrops are relatively poor, so that a clear section of the actual 
passage from the uppermost Bargka^s up into t}ie Iro^sto^e Shales 
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is rare, tlia best exj)osures being, probably, in the Churulia area, to 
the south -west of the Adjai river. This main tract of the Ironstone 
Shales eom|>rises an ar(*a of about square miles. Across the 
Adjai, in the north-eastern comer of the coalfield, alluvium covers 
the area to tlie south of the outcrops of the Barakar measures. On 
structural grounds, however, representatives of the Ironstone Shales 
would be expected beneath at least the southern portion of this 
alluvial tract, and this sup])osition is borne out by bore-holes which 
have penetrated the (jondwana rocks below tlie alluvium. The 
beds of this Mid-Damuda horizon a])pear, however, to be 
considerably thinner in this locality than in the abov(!-menfcioned 
areas further west. To the west of the Barakar river, the continu- 
ation of the Ironstone Shale beds swings round to the south-west and 
south, though alluvium again covers the greater part of this area. 
Further south, atTOss the Luhcliibad-Dcilya fault, rocks of Iron- 
stone Shale type? are observed over a narrow tract between the 
outcrops of the Barakar and the Rauiganj measures, and are well- 
exposed in the area south-west of Kelyasota, to the south of the 
Damodar river. These tracts of Ironstone Shale strata, west of 
the Barakar and continuing south a(5ross the Damodar, occupy a 
total area of about square miles. The thickness of these beds 
to the south-west of Kelyasota, appears to be miicli loss tlian in 
the northern areas. 

The U])per Damiidas or Raniganj measures, on account of their 
greater thickness and, on the whole, more gentle dips, crop out over 
a much mder tract than do the above-des- 


Distributlon of the 
Raniganj measures. 


cril)cd strata of the Lower and Middle Damiidas. 
Commencing in the area between the 


northern foreground of Baiudiet hill, and the Kelyasota tract ot 
Ironstone Shale strata, the Raniganj beds cover an area of nearly 
63|- square miles to the south of the Damodar. Swinging east- 


north-east across this river, they continue, intersected by a number 


of cross-faults, over a wide tract stretching across the length of the 
field. They Jiavc been proved by borings as far east as Bansia, 
though in these eastern tracts the strata are hidden beneath a vari- 


able covering of latcrite and alluvium. Within these eastern areas, 
therefore, the upper boundary of the Raniganj series, beneath the 
alluvium and laterite, can be indicated only approximately from 
bore-hole records. Including those proved tracts of Raniganj rocks 
which are now hidden by these sub-recent and recent deposits, the 
^xtept of the Raniganj measures to the north of the Damodar river 
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as far east as long. 87° 20', is about 213}: square miles. Tn thv 
north-eastern corner of tlie coallielci, l)ore-liole8 show that 
the lowest Uaniganj beds extend hencatli allnvinni to tlic norlli of 
th(i Adjai river. 

TJie following are the principal characters of the lithology of the 
Daimidas. The rocks include varieties of fresh-water se<liinents 
ranging in type from coarse ])el)bly sandstones. 

Oetieral lithology of through an adiiiixtiiro of ar(‘naccoiis deposits, 
iliti Damu as. shales, fireclays and (;oal seams. This 

assortment of beds was laid down during a ])oriod of ndatively 
giiuhial subsidence, so that, although local nneonformities in the 
natiin? of marked false-bedding are numerous— particularly in tin' 
cas(i of the coarse sediments— no widespread liiatus can be mad(‘ 
out, and the passage from one sub-division to the next is, on th(‘ 
whole, delinitely transitional. 

Excej)t in certain sections east of the Baraknr river, no nn(^on- 
formity is visible betwcicn the basal Ixids of the Damudas and the 
uppermost Talchir rocks. In the extreme 
^T*l<^hlr-Dainuda June- v^^st of the (ioalfiehl, the passage between these 
two groups of strata is a transitional one, 
though taking place within a comparatively small thkhnoss of strata. 
Yellow-brown sandstones with grey and greenish shales of the ii])per- 
most Talchirs pass up into grey sandstones witli caihonaceoiis grey 
shales and the thick Ihisai coal scam of the lowermost Barakar hori- 
zons. Further east, and again to the east of the. Barakar river, tlu‘ 
uppermost Talchir sandstones resemble the. softer Barakar types 
more cdosely, so that when no local unconformity can be observed 
the exact boundary is somewhat {irl)itraTy. In certain st-ieam- 
se(!iu)us, jiowcver, a slight discordance is noted among theses beds, 
and this horizon lias been taken as the junction between the two 
series. 

The arenaceous sediments of the Barakar measures arc, on the 
whole, of a much coarser texture than those of the Talchirs and of the 
higher Damudas, though finer types are also 

Summary of the ^et with. The sandstones are usually very 
Barakar measures. . , . , - , , 

felspathic and of a white or light grey colour 

weathering to a light yellow ; they are often false-bedded, and 

include several horizons in which rounded pebbles, largely of 

quartzite, are prevalent in a greater or less degree. Witli these 

coaiser beds are associated micaceous, shaly sandstones and sandy 
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shales of darker tints, the latter being often carbonaceous, together 
with scams of fine grey shale and black carbonaceous shales varying 
up to a considerable thickness. Intercalated in this .admixture of 
arenaceous and argillaceous sediments are seams of coal of various 
qualities, the individual seams ranging in thickness up to as much 
as 100 feet. Seams of good quality fireclay are also included, parti- 
cularly in the lower horizons of the Barakar measures, whilst bands 
of ironstone, varying from dark brown to dark red in colour, are met 
with, mainly in the upper part of the series. Tiiough certain zones 
remain fairly constant, .all these rock types are liable to vary laterally, 
the coal seams being, in many instances, irregular both in quality 
and thickness. The Barakar measures are best represented, and are 
of greatest economic value, in the western part of the Raniganj 
field. East of Bahira (Borrea), the majority of the coal seams of 
the west appear to deteriorate in quality and diminish in thickness, 
and in the extreme north-eastern areas, north of the Adjai river, 
where the Barakars as a whole are considerably thinner, only one 
seam of present economic value has been proved. In these eastern 
tracts, bands of ironstone are more numerous within the upper 
Barakar beds. 

Regarding the limited tract of Barakar outcrops on cither side 
of the Damodar river, to the north of Panchet hill ; on the north 
side of the river, in the stream-section above- 
The Maluncha hill noted (page 36), the basal Barakar sirata 
rest conformably on the diminutive represen- 
tatives of the Talchirs of this south-western area. A basal subaugular 
conglomerate of gneiss and quartzite pebbles occurs in a yellowish sandy 
matrix, and is followed above by massive, grey sandstones of typic^al 
Barakjir type, including a few rounded boulders, together with a 
coal-seam several feet in thickness. Crossing over to the southern 
bank of the Damodar, a bed of subangular boulders, similar to the 
basal Barakars of the north side of the river, rests directly on 'the 
metamorphics, and again passes up into typical coarse, massive, 
Barakar sandstones with fireclay, shale, and thin coal-seams. The 
junction is not so clear as that seen on the north side of the Damodar, 
but it suggests an unfaulted line of normal deposition, the basal 
Barakars overlapping the Talchirs to the south-west. Further south- 
west, indicated fireclays crop out against the metamorphics, and an 
inclined fault or overthrust is suggested between these two groups 
of strata. Above the basal pebble-bed, massive Barakar sandstones 
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and grits are exposed to the north-east and south-west of Maluncha 
hill, but, even allowing for the steep dips of these beds, the thickness 
of the Barakar measures of this area must be considerably less than 
across the north-western part of the coalfield. Carbonaceous shales, 
and at least one other shaly coal seam, are included in these upper 
measures, but, although it is possible that the outcrops of the seams 
are obscured owing to the ‘ creep ’ of the beds which overlie them, 
no evidence is available to suggest the occurrence of the thick coal 
seams such as are met with in the areas of Barakar rocks of the 
north-western part of the coalfield. The uppermost Barakar sand- 
stones of Maluncha liill arc seen to pass laterally, without any sign 
of faulting or overthrusting, into sandy shales and carbonaceous 
shales with ironstones, while the typical Ironstone Shale beds to the 
dip include lenticular bands of sandstone and shaly sandstone. 
The passage between these two series of strata in this south-western 
area is, therefore, a gradual one. In the present survey, the top of 
the massive coarse sandstones has been con- 
#^**%h^*^**^ veniently taken as the upper limit of the 
tone ae unc on. garakars. Local unconformities naturally result 
from such lateral changes in the types of sediments, but no 
general discordance or overlap could be observed. Eegarding the 
transition up into the Ironstone Shale series along the northern part 
of the coalfield, the occurrence of a large strike-fault in the Begunia- 
Rampur area, and the paucity of good sections across the middle 
portion of the field, render the question somewhat obscure. The 
passage is, however, exemplified in certain bore-holes (see Plate 16) 
which have penetrated through the basal Ironstone Shales, down 
to the Begunia coal seam, to the south of the strike-fault. It has 
been suggested by Dr. Blanford that this BarakarJronstone Shale 
junction is an unconformable one, but wherever field-evidence is 
available, no indication of an unconformity is observed. The only 
instance brought forward by Dr. Blanford^ to support the opposing 
view, refers to the Begunia-Barakar area just east of the Barakar 
river. The massive sandstones overlying the Begunia seam are here 
markedly current-bedded, suggesting a false dip to the south at a 
relatively steep angle, though in reality the true dip of these measures 
is the same as that of the underlying Begunia 
^zpoiiiret near Begu- seam, that is, at a gentle angle in the same 
southerly direction. Black carbonaceous shales 
' ^em. Oeol Swv. Ind., UI, Pt. 1, p. 42, (1861). 
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with occasional ironstone bands (the Begunia shales) overlie these 
massive sandstones, and, dipping at the same gentle angle as the 
true dip of these ]>e.(ls, they overlap the steeply-inclined current- 
bedded layers of the sandstone below. This phenomenon was 
interpreted by Dr. Blanford as indicating an unconformity between 
the Barakars and the Ironstone Shales. The above-mentioned 
Begunia shales, are, liowever, representatives of the uppermost 
Barakar measures, and are overlain to the south by thick coarse- 
textured sandstones and shales, including the thin coal seam equi- 
valent to the 3-foot scam of the Begunia bore-holes. The true 
explanation of this succession is shown in the accompanying sketch 
section, taken from a short paper by Dr. Fox,^ on this Barakar- 
Ironstone Shale boundary. 

FiaiTRi 1. 



A. B. C. 

Exposures South op Section in Quarry. Section at Jain 

Barakar. Temples, Begunia. 

It IS wrong to assumo an anti- Tho false iKjdding pianos, Hero dip slopes have so far 
clinul at X. This w'ould /A, although sharp, do not only been seen. The false 

make the bods at Y above run out to the true dip bedding has not been rc- 

thoKO in tho Jain temple slo|)e at Z, cognised in tho dirty pool 

section. • below tho temple. 

Certain of tJio stream-sections to the east suggest that the passage 
up into the Ironstone Shales is a somewhat gradual one, for the 
u})permost Barakar sandstones alternate with carbonaceous shales 
within wliich ironstone bands are included. The topmost bed of 

* Rte. Oeol» Surv, Ind,, LX, pp. 363-364, (1928). 
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massive sandstone has been taken as the upper limit of the Baraka rs 
and following this principle, no evidence of a general unconformity 
or overlap could be detected. 

The natural sections of the Ironstone Sliales arc usually very in- 
complete and disappointing, tliough several bore-holes have penetrated 
, various horizons of the series in the area east 
" • of the Barakar river. The information avail- 

able proves that these strata arc of a remarkably uniform 
lithology, consisting of fine dark grey and black carbonaceous 
shales, with intercalations of sandy shale in the lower part, 
and numerous bands of argillaceous iron-ore varying up to about 
a foot in individual thickness. These clay-ironstones vary laterally, 
being often lenticular in occurrence. Superficially, these ironstone 
bands have become oxidised to a reddish-brown colour, but below a 
depth of about 10 feet from the surface the iron appears to be, at 
least in part, in the form of carbonate, the rock being dark-grey 
in colour. Further details regarding these deposits of iron-ore will 
bo given in a later chapter of this memoir (see Chapter XVIIT), 

The change up into the basal beds of the Raniganj measures 
is, at least in the western part of the coalfield, decidedly less gradual 
than in the case of the passage from the 

Ironstone Shalc-Ranl- Barakars into the Ironstone Shales ; there is, 

gan| boundary. , 

however, no reason to suggest an unconfor- 
mity, at least in so far as the western and middle portions of the 

field are concerned. Typical dark-grey shales, with ironstones and 

thin sandy shales interbedded, are overlain by a thick seiies of 
massive, medium-textured, yellow-grey and greenish sandstones 
including lenticular-shaped bands of hard, fine- textured, sideritic 
sandstone. This transition is best exposed in the railway-cuttings 
between Kulti and Sitarampur stations. 

In the extreme eastern portion of the coalfield, how'cvcr, the 

information available indicates that considerable lateral changes have 
taken place within these junction beds. Unfortunately the strata 
concerned are, in this area, hidden by alluvium and latcrite, so that 
one has to depend solely on the evidence of a few bore-holes which 
have been put down in these north-eastern tracts. The Ironstone 
Shales have certainly diminished in thickness, and there is good 
reason to believe that the basal sandstones of the Raniganj 
measures have likewise thinned and the included lowermost coal 
scams, as represented in the middle and western areas, have died 
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out. The evidence hearinn on thia question will be discussed in 
detail in a later chapter (page 243). 

The Hanieanj measures include a second series of sandstones, 
shales and coal seams. The sandsiones are, however, usually of a 
finer texture than those of the Lower Damudas, 
Summaiy of the and can usually be recognised on lithological 
an ganj measures. pounds only. Coarse, white, felspathic gritfl 

and conglomerates are wanting, though, in the uppermost Haniganj 
horizon to the south of the Damodar river, a bed of gravelly sandstone 
crops out below the overlying Panchets. Occasional boulders have, 
however, been met with in the lower Raniganj strata. In 1906, the 
occurrence of a large boulder, ellipsoidal in shape, and weighing 23 
lbs. was recorded.' This boulder was met with in the Poniati (Sibpur) 
seam of Damudarpur colliery. Not far distant from this locality, 
a much larger boulder was discovered in sinking ‘ D ’ shaft of 
Shibpur colliery, about half a mile south of Kaithi village. This 
boulder was reported to have occurred within the sandstones which 
overlie the Poniati seam, at a depth of 360 feet from the surface. 
The boulder is extremely smooth ; it is ellipsoidal in shape, its 
three diameters measuring 13J inches by 9i inches by 6 inches ; its 
weight is 45 lbs. It is composed of a very fine-grained sandstone, 
reddish in colour, and resembles certain Vindhyan types. Considering 
its size and unique occurrence, and the fact that it is embedded 
in sandstones of fine to medium texture, the question of its 
mode of deposition is somewhat perplexing. The writer suggests 
that it was transported to its present position on floating timber 
during the process of Raniganj sedimentation. In the above- 

mentioned paper, a boulder is also recorded from the Gourangdi 
coal-seam of the lower Barakai measures. The sandstones of 
the Raniganj measures are normally even-textured, medium-grained, 
and of grey, yellow-grey, and greenish tints. Some of the lower 
types include numerous small grains of pink felspar. Fine-textured, 
hard, sideritic hands are included within these sandstones ; 
micaceous shaly sandstones and sandy shales are promiuent, and 
dark grey shales, with occasional ironstone hands, are also 
intercalated among the measures, though in a more limited 
degree than in the case of the Barakars. The coal seams, 

ranging up to an individual thickness of over 40 feet, show 
considerable lateral variation both in quality and thickness, hut 
1 Trana, Min. A Ged. Inst. Jnd., I, pp. 189-146, (1907), 
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tliosc cliaages usually fcako placo muoli more gradually and the 
coal seams are much more cotistant iti ooourreuoc than in the case 
of the Barakar strata. Workable scams of good (quality fireclay 
liave apparently not been proved within these Upper JDamuda beds, 
though carbonaceous fireclays are worked in the neighbourhood of 
Raniganj. 

During the course of the present survey, Mr. Banerji carried out 
certain lines of research on the petrography of the sandstones of the 
Raniganj measures, in connection with the heavy 

Petrography of Rani- mineral constituents, ho recognised the follow- 
gan| sandstones. . , r j. 

ing minerals as they occur in order of fre- 

(picnoy ; — ^garnet, zircon, rutile, biotite, tourmaline, monazite, apa- 
tite, and an undetermined bluish mineral. Garnet was always 
predominant. Regarding the results of these determinations, Mr. 
Banerji writes as follows; — 


* On tho whole, the heavy minorala do not show any marked ohango in character 
in any of tho four horizons, and tho Hooding of garnot in all cases imparts a certain 
uniformity of charaoter. Therefore, their value Is negligible os a guide in correlating 
the coal seams by tho study of the associated sandstone bods. Tho four horizons 
represent portions of tho upper, middle and lower divisions of tho Kauigauj series 
and the total thickness of strata between tho two extreme horizons is in tho nature 
of 2,300 feet. It is remarkablo that in this thickness tho lieavy minerals, espeoialiy 
the garnets, have maintained identical physical cliaracters, thereby suggesting a 
common origin. This tends to indicate that tho whole of tho sandstone strata 
of the Itanigauj series wore derived from the degradation produets of the same act 
of rocks and that there was no change in the direction of drainage thi'oughout tho 
period. This latter fact is borne out by the absence of any ovideiico of unconformity 
within the series.* 

* Attention may also bo drawn to other features of the heavy minerals. There 
is an entire absence of such motamorphic minerals as kyanito, sillimaiiito, audalusite, 
staurolito, oordiorito, &o. ISimilarly, magnetite and ilmcnito are absent. Tho 
majority of tho minerals oeourriiig are pyrogcnctic, usually associated with igneous 
rocks. As regards the minerals lighter than 2*8, the examination of thin sections 
show that mioroolino is present in all oases. The sandstones are more or loss 
arkose with a high proportion of felspar.* 


.j^;iWitlim tho Damuda group of sedimouts of the Raniganj field 
and of the Damodar valley as a whole, tho characteristic Glossopteris 


Fossils of the Oamudas. 


iloia of the Lower Gondwanas, essentially 
Fakaozoic in type, is well represented. 


Though exhibiting no detailed zonal distribution, these floras, when 


taken collectively, are of valuable assistance in corroborating the 


classifioation of the beds into the various major stages above* 


mentioned. Certain types persist throughout the Damudas, whilst 
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other forms arc characteristic of, if not actually confined to, the upper 
or the lower measures. The plant fossils which are found within 
the Daniudas include : — 

Baniganj aeriea . . . Oangamopteris whiUiana, Oloasopteria conimuniaf 

QL indica^ Ql. broumianat GL intermedia, Qh ingena, 
01, divergena, 01, conapicua, Ql. formora, JHacrotaeny 
opteria danaemde^, Pecopteria affinia, Alethopteria, 
Sphenopteria polymorpha, Trizygia, PhyUothMa indica, 
Schizoneura govduHinensia, Vertebraria indica. 
Ironatone Shah aeriea . Oangamopteria cychtpteroidea, Oloaaopteria damudica, 

01, ampla, Ql, indica, 

Barakar aeriea . . Oangamopteria cyclopteroidca, Oloaaopteria eommunia, 

01. indica, Ql, browniana, Ql. damudica, 01, ingena, 
Ql. intermittena, Vertebraria indica. 

Within the limits of the Eaniganj field, and, so far as is known, 
of the coalfields throughout the Damodar valley, there is no evidence 

Conditions of deposi- of “ar'no or estuarine condi- 

Uoti during Damuda tions at any period during tlio deposition of 
***"®®’ the Damudas. The strata are, in fact, all of 

fresh-water origin, laid down in large open flood-plains, inland lakes 
or swamps, the inorganic material being derived locally from the 
mctamorphic land-masses which adjoined these areas of deposition, 
and which, in part, afforded a site for the growth and accummula- 
tion of the vegetation from which the coal seams have originated. 

Regarding the origin ot the coal seams of the Eaniganj field, 
the evidence is strongly in favour of the ‘ drift ’ theory, or 
Allochthonous formation in contrast to the 
Evidence in favour of * growth-in-situ ’ theory or Autochthonous 
t e r cory. formation. The phenomenon of a basal under- 
clay, representing an old subsoil upon which the vegetation grew, 
is, in the majority of cases, absent, though basal fireclays occasion- 
ally underlie the coal seams. So fuj no examples of rhizophorcs or 
roots within the floors of the seams have been noted, though it 
should be pointed out that only in the sinking of shafts, and in a few 
instances within the underground workings, is the floor-rock exten- 
sively exposed. Again, within the seams themselves, no evidence 
of the existence of upright trunks or stems have been observed. A 
number of instances have, however, been noticed of woody stems of 
considerable size embedded, in a position parallel to the bedding, 
within the coal scams and the associated sediments. These fossil- 
stems, within the seams, are usually in the 
wood^*^”* ** *^***** ferruginised ironstone inclusions, with 

a thin layer of bright coal — vitrain — on the 
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outside, suggesting that the living cortical and cambial tissues have 
been converted into the vitrain, whilst within the woody interior 
ironstone has accumulated, in some cases rendering the cell- 
structure unrecognisable. Within the sandstone strata of the 
Damudas, silicified trunks and branches of trees are sometimes 
met with, particularly in a zone of massive grey sandstones near 
the top of the Raniganj measures. The best specimens were obtained 
during the excavation of the Kumarpur railway-cutting a short 
distance w^est of Asansol, and include two large silicified tree trunks 
identified by Dr. Sahni as belonging to the Dadoxylon genus of the 
Cordiatales group of Palseozoio Gymnospcrnis^. Only the woody 
interiors of the trunks have been preserved, the other softer tissues 
having been removed during transporta lion from the locality in 
which they originally grew. These fossil iiunks were found l>diig 
apj)roximately parallel to the bedding of the associated sandstone 
strata. Further support for the Allochthonous formation of the 
Jlamuda coal seams of the Raniganj field is noted in the idicnomenon 
known as ‘ splitting ’ of coal seams. A scam, particularly in the case of 
those of the Raiakar strata, w^hon traced laterally, 
‘ Splitting • of coal often splits up into several thin scams, separated 
by wedge-like intercalations of shale and 
sandstone, varying considerably in thickness. The characteristic 
‘ banding ’ of many of the coal scams is often very persistent and 
miglit be suggested to indicate a ‘drift’ origiji, representing the 
liner inorganic material brought down with tlie mother substance of 
the coal, and re-sorted by the action of currents, which, from the 
false-bedded nature of the associated sediments, appear to have 
been prevalent during Damuda times. 


It is suggested, therefore, that with the filling up of the inland 
gulf which occupied the length of the Damodar valley during Talchir 
^ ^ times, the Raniganj coalfield and the adjoining 

during Damuda times. areas were converted into large alluvial flood- 

plains. During the Damuda period these areas 
were subjected to a general subsidence, of an oscillatory character, 
so that at certain intervals they were extensively inundated to form 
wide lacustrine tracts, resulting in the deposition of the more regular 
and persistent coal seams and associated shale and fine sandstone 
deposits, mainly of the Ironstone Shale and Raniganj series. At 


^ Beo. QuA. Bwv. Ind., LVITI, pp. 75-70, <1025). 
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other periods, tlicso inland lakes appear to have been largely filled 
up, resulting in alluvial swamps traversed by large meandering rivers, 
within wliich were deposited the coarse, false-bedded sandstone and 
conglomeratic sediments of Jjower Damuda times, and, during these 
intervals, the formation of the more variable coal seams of limited 
extent, characteristic of that period, took place. Within this alluvial 
flood-plain, and across the surrounding country, during the periods 
of relative emergence, large areas of vegetation flourished, and, 
transported by tlie numerous flood-streams of the area, the mother 
substance of the coal was deposited over the submerged portion 
of these alluvial tracts. 

It is probable that during early Barakar times, the country 
which surrounded these low-lying areas of deposition included high- 
land tracts upon which the remnants of the ice-masses of the Talchir 
period persisted. These melting ice-caps doubtless added to the 
flood-water by which the coarse conglomeratic sediments were trans- 
ported to the alluvial valleys below. Evidence of the approach 
to tliese land-masses during Barakar times has been noted in the 
extreme north-east and south-west of the lianiganj field. In addition 
to the streams which flowed towards these low-lying tracts of Damuda 
sedimentation, it seems probable that, at least during the early 
part of the Damuda period, the general direction of the drainage of 
these low-lying swamps and lacustrine tracts was from east to west. 
This is suggested by the fact that the coal seams are more numerous 
and of greater thickness to the west, the heavier inorganic rock materials 
being deposited in the eastern portion of the field and the lighter 
mother substance of the coal being carried further west into tlui 
middle and western Raniganj and the more distant Jharia areas. 
During Middle Damuda times, more extensive submergence, anti 
possibly a change of climate inimical to the growth of extensive 
areas of tree-vegetation, resulted in the silty carbonaceous shales 
and ironstones of probable lacustrine origin. In the case of these 
Ironstone Shale beds also, a diminution in thickness is apparent 
in the eastern part of the field and a similar phenomenon is noticed 
in the sandstones of the lowermost Raniganj moasiures which overlie 
them. Across the middle parts of the coalfield, these massive, 
thick, fine to medium-textured, Raniganj sandstones are markedly 
regular and persistent, but in the Chichuria-fiemalya ai^ea to the 
south of the Adjai river the lower Raniganj strata and associated 
coal seams appear to have died out ; it is, therefore, suggested that 
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up to Lower Raiiiganj times, deposition was limited by tlic ap- 
proach to a land-mass in this nortli-oastern tract. Data of a similar 
nature suggest also the existence of land at no great distance from 
the south-western corner of the coalfield (near Kelyasota) until 
Middle Damuda times. 



CHAPTER VII. 


aEOLOQY— cowfti. 

The Panchet Series. 

Overlying tlio coal-bcaring Damudas of the middle, southeru, 
and eastern portions of the coalfield, though to a largo extent hidden 
by alluvium within the latter areas, is an 
Distribution and easily-recognised group of fresh water sedi- 
character. inents, the Panchets. These beds, met witli 

over a total area of about 78 square miles, are best exposed in the 
vicjimty of Asansol and southwards across the Damodar river, 
reaching in some cases u]) to the soutliern boundary of the coalfield. 
With the exception of occasional included coaly fragments, they 
arc completely devoid of coal and carbonised plant remains. In the 
middle and southern portions of the field this scries is roi)resentcd 
by a basal zone — the Maitur stage (Lower Panchets)— of khaki-green, 
and yellow-brown sediments, in some ways resembling the lower Tal- 
chirs, and an upper group — the Hirapur stage (Upper Panchets) — of 
soft, yellow-grey, micaceous sandstones and red clays, the latter being 
very characteristic of the group. This lower portion of the series 
appears to be from 300 to 400 feet in thickness, whilst the whole 
series, as exposed along the southern boundary, is probably as much 
as 2,000 feet thick. Dr. Blanford^ states that ; — 

*Tho whole thickness of the group certainly exceeds 1,600 foot whore fully 
developed, as at the base of Panchot Hill.’ 

The question of the Paniganj — Panchet boundary has been 
dealt with by Dr. Fox*. This unconformable line of slight overlap 
of the basal Panchets was originally noted by 
The RanIganI— Pan- Dr. Blanford. The unconformity occurs im* 
Chet boundary. mediately above the massive, fine-textured, 

fossil-wood sandstones of the Kumarpur rail- 
way-cutting and their extension to the south-west to near Junut 
village, just north of the Damodar river. Within these massive 
sandstones a carbonaceous fireclay band is included, whilst overlying 

^ Mm, Oeol. Surv. Ind,, III, Ft. 1, p. 120, (1861). 

Oed, Surv, Ind,, LX, pp. 365-366, (1928). 

( 54 ) 
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these measures are khaki-green shales and yellow-brown sandstones 
typical of the basal Fanchets. In addition, therefore, to a slight 
discordance, the lithological change is definite. Dr. Blanford, 
in mapping the area, appears to have included a portion of these 
uppermost Raniganj sandstones in his Panchet group, so that when 
first discovered, these tree-fossils were referred to the lowermost 
Panchets^. The recent re-survey has, however, shown that these 
beds represent the uppermost Kaniganj measures, and form a 
characteristic horizon recognisable at a number of points both to 
the north and south of the Damodar river. The junction is well 
observed in the stream-section near Junut village, just north of tlie 
Damodar. At this point, however, the discordance is probably 
locally exaggerated, for in tlie mapping of these middle and southern 
portions of the field, where the exposures arc most clearly observable, 
no large unconformable overlap could be distinguished, the horizons 
above and below this junction remaining fairly constant as 
far oast as the Mohisila-Kalipahari area to the east of Asansol. 
Further east, however, in the Panchet areas of the vicinity of the 
Singaran nala near Andal, from the evidence of bore-holes put down 
by the East Indian Railway Company, rocks of upper Raniganj 
ago are met with immediately below strata of upper Panchet type, 
tlie green shale and sandstone beds of the Lower Panchets of the 
Asansol area being, apparently, absent. The Upper Kajora seam 
— the uppermost coal seam of economic importance within the 
Andal area — is encountered in the borings at a much shallower 
depth beneath the top of the Raniganj measures than is its equivalent 
in the areas to the west, suggesting that the uppermost Raniganj 
beds are also missing. The evidence at least indicates an overlap 
of the Upper Panchet strata on to the Raniganj beds which underlie 
the alluvium of this area. 

Various portions of these Panchet areas were mapped in detail 
by Rao Bahadur S. Sethu Rama Rau, Mr. Banerji and tlie writer. 

The lower portion of this series, 260 to 300 feet 
Distribution of the thick, is well-developed in and around the 
ower anchets. Nonia nala to the west and north-west of 

Asansol. Further south-west, in this open synclinal, these lower 
strata crop out to the north of the Damodar river, in the vicinity of 
Junut. As we approach the southern boundary of the coalfield, a 
complex anticlinal or series of small domes, least just north of 

^ See. Oed. Surv. Jnd., LVUI, pp. 76-79, (1926-26). 
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iVLliariuath hill, but more prominent to the cast and west ol that 
point, bring up this lower zone of Panohet strata, and also expose 
the u^Jpermost horizons oE the Itaniganj measures. South of this 
area tlio bods roll over again, and the Pamdiets, dipping steeply, 
(irop out once more at several places along this southern faulted 
boundary of the coaliield. 

These lower beds— of thejMaitur stage — include thick, khaki-green, 
silty shales and greenish-brown mudstones showing a strong resem- 
blance to certain Talchir types. Hard calcare- 
Panche/s*^ bower qus bands, usually from 3 to 6 inches thick, are 
intercalated at intervals ; these beds weather 
in a concretionary fashion into smooth oval-shaped boulders, 
well exposed on the surface just south of the Nonia, to the west- 
north- west of Asansol. Inter bedded with these argillaceous strata 
are brown, micaceous, sandy shales and shaly sandstones, together 
with massive, soft, felspathic, false-bedded sandstones of a line to 
medium texture. These latter beds often include grains of pink 
felspar, are yellowish or greenish-grey in colour, and resemble some 
of the massive sandstones of the Haniganj series. They are, 
however, usually free from the harder sideritic bands typical of the 
iianiganj measures. Pebbles are normally wanting, tliough just 
south of the Nonia, a thin bed of small quartzite pebbles was 
observed within these strata. 

Within the Lower Panchet horizons of the north-western end 
of Panchet hill, mile south of Baghmara village, bands of impure 
limestone are included. These limestones 
Limestones in the Jiave been worked in the distant past, and were 
ower anc e s. ^ Barakar 

ironworks. At the time of the writer’s visit, however, the small 
quarries were Hooded. These beds were originally discovered by 
Mr. Williams, in 1845-47^, and were later reported on in greater 
detail by Mr. F. li. Mallet^. Further information regarding these 
limestone occurrences will be given in a later chapter (page 303). 

The green-coloured basal Panchets pass up into a thick series of 
alternating sandstones and red and purple-red clays, within which 
occasional thin white clays are intercalated. 
Distribution of the strata comprise the Upper Panchet or 

Hiiapur stage and are well exposed at intervals 


^ A Goologioal Report on the Damoodah valley, by D. H. Willianui, Esq. (I860}. 
• Bee. Ged. Sure. Ind., X, p. 14^ (1877). 
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to the west and south of Hirapur, the best section being that 
observed in the stream flowing by the village of Bidyanandapur, 
southwards to the Damodar river. Across the Damodar, they are 
well exposed in several of the neighbouring stream-sections and again 
further south as we approach the line of hills marking the southern 
boundary of the field ; in this latter area a very good section is seen 
in the Machkanda Jot to the north-east of the hillock of Gorangi. 

The sandstones of the Upper Panehets — the Hirajmr stage — are, 
on the whole, softer and more micaceous than those of the lower 
stages of the Condwanas. They are usually 
U Panchcls** yellow or grey in colour, of a medium texture, 
* very felspathic, massively developed, and often 

current-bedded, in some cases so pronounced as to simulate contor- 
tion. Mr. Banerji states that the direction of slope of the cross- 
bedding varies from west-north-west to west-south-west, and the 
sediments appear to have been laid dow^n by rivers flowing from 
east to west. The intercalated clays vary in thickness up to about 
20 feet; they are also sometimes very micaceous in character. 
Regarding these argillaceous deposits, Mr. Banerji writes: — 

*The clays aie brick-red to chocolate-red in colour, and are not calcareous. 
At intervals the day-beds are banded with layers of sandy material, sometimes 
calcareous and of a greenish grey colour, usually 4 to 6 inches thick. Most of the 
tanks of the area arc excavated in these clay outcrops. When the clay is boiled 
with a dilute solution of hydrochloric acid, most of the iron goes into the solution 
and the clay residue is changed to a pinkish-buff colour. Evidently therefore, 
the red colour is due to the presence of haematite in a fine powder or as a coating 
to the clay particles.* 

Irregular purplish-grey limestone nodules are sometimes included 
within the red clays. These concretions have, on analysis, yielded 
as much as 66*8 per cent. CaCOg. Mr. Banerji 
^^Conditlons of deposl. suggests that the red clays were deposited as 
such, having been derived from the denuda- 
tion of ferruginous beds, and were laid down on the bottom of shallow 
lakes. He further states : — 

‘ That these lakes were at least partially dried up periodically is evidenced by the 
banding of the red clay with sandy material. These bands are so far apart — 4 to 6 
feet — that they do not represent variations in seasonal rainfall but probably periods 
of drought at intervals of several years.* 


By the disappearance of these shaHow lakes over a greater period 
of time, the area was transformed into a wide alluvial plain traversed 
by large rivers which deposited the false-bedded sandstone strate 
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of these higher Panohot horizons. Further subsidence converted 
the area into lacustrine tracts and the deposition of the red clays 
was repeated. 

The occurrence of a bone bed within the Panchet scries is noted 

Included anlmal-and by Dr. Blanford*. He observes that: — 
plant-remains. 

‘ Just north of the village of Deoli, near Bakulia,* and about quarter of a mile 
East of the mouth of the Besram stream, a considerable expanse of rooks is exposed 
in the bed of the Damuda, South of the channel occupied by the water in the dry 
season, and here a bone bed was found, containing detached, and, frequently, rolled 
bones, ve rtebrae, and fragments of jaws with teeth ; they are not very abundant, 
but a considerable number were procured. Some were also found in another spot 
in the Damn da, a little East of the village of Dikha, and fragments of bone were 

occasionally met with in other localities. 

Ill one or two places remains of Estheria, and, perhaps, of one or two other 
small Entomostraca occurred in the Panchots. Plant remains are rare, but a 
oonsidorablo quantity were obtained from a fine, rather muddy sandstone, on the 
West branch of the Nunia, South of Maitur. The principal species were of 
Sphenopteria, Pecopteria, and other Ferns, distinct from Damuda forma, but 
with them, and in far greater abundance than any other form, was preserved 
the plant {Schizoneura ?) already mentioned as occuning plentifully in the 
Kaniganj series. No Zamios or Cycads of any kind were met with, but 
fragments of a true Taeniopteria were found.* 

Regarding the above-noted occurrence of fossil-plants of the 
Nunia stream, south of Maitur^, occasional outcrops of Lower Panchet 
rocks arc exposed at the point indicated on Dr. Blanford^s geological 
limp but witliin these beds no plant-remains could be found. It 
is quite probable, however, that at the time of his survey, a number 
of other rocks cropped out in this stream-section and that witliin 
these beds — now bidden from view by the alluvium of the nala — the 
several types of fossil-plants were discovered. What is now regarded 
Jis the Raniganj -Panchet boundary runs a short distance north 
of the plant locality indicated by Dr. Blanford, and a few yards 
within this boundary, in the uppeimost Raniganj measures, numer- 
ous plant-remains are preserved in the shale and shaly sandstone 
strata. These fossils do not, however, include all the tyjies 
mentioned by Dr. Blanford. It is therefore very probable that his 
discoveries were made, as indicated on his geological map, actually 
within the lower Panchet beds of the Maitur stage a short distance 

Oeol Surv. Ind,, III, Pt. 1, pp. 129-130, ;(1861) and Pal. Itid., Ser. IV, I, 
Pt. 1. (1866), (roprinied 1888). 

• Bakulia evidently refers to the present village of Bagulia. 

mem. atot. Bun. Jnd., Ill, Pt. 1, p. 129, (1801) uid Pal. Ind., Ser. XIT, VoJ. Ill, 

Pt. 2f (1880). 



GEOLOGY— THE PANCHET SERIES. 


59 


south of the boundary. Ill-prcservcd plant-fossils were found, 
during the present re-survey, at a similar horizon in the Lower 
Panchets in the southern bank of the Mosekanda Jor, south of the 
village of Alkusa,^ about one mile south of the Damodar river. 
These plants included species of Glossopteris and Schizoneura. 
Again, about luilf a mile south of the Damodar, near a large tank 
situated 600 yards south-east of Kukhrakuri village, a number of 
fish-scales, and small (?) Entomostraccan remains were discovered 
within a thin band of greasy grey shale. The associated sandy shales 
yielded several imperfect plant-fragments similar to the types found 
south of Alkusk. These beds definitely belong to the Lower Panchets. 

The geological relationships of the Panchet series have been 
discussed at length by Dr. T. Oldham* in a paper published shortly 

A f p hi* Blanford’s survey, and later by Dr. 

ge 0 anc e . Cotter*. Though resting with a slight uncon- 
formity on the Raniganj measures, it is probable that no great time- 
interval is represented by this break. From the evidence of the 
limited flora, of the occurrence of Dicynodont and Labyrinthodont 
bones and of Estheria minutat Dr. Oldham concluded that ; — 

*Tho Panchet group, .mpresents the earliest portion of the great Mesozoic 
division in the general geological scale, or, in other words, is of about the same age 
as the Buntersandstein and Reaper of Europe.’ 

In Dr. Cotter’s classification the Panchet beds are allocated 
to the Lower Trias. 

Among the recently-discovered fish-scales of the above-men- 
tioned Kukhrakuri locality, Dr. K. I. White has identified one 
specimen as belonging to the Palaeoniscid genus Amblyptems, a genus 
which has been met with elsewhere in deposits of Carboniferous and 
Permian age. The occurrence of this genus within the basal Panchets 
gives these beds a distinct Palaeozoic aspect, and suggests a Permo- 
Triassic age for the Panchet series. 


^ Bee, Qeol, Surv, Ind,, LXllI, p. 207, (1930). 

• Mem. Qeol. Surv. Ind., HI, pp. 197-206, (1861). 

• Aec. Qeol. Surv. Ind., XLVIll, pp. 23-33, (1917). 



CHAPTER VIII. 


QEOLOQY — conld. 


The Supra-Panchet and Durgapur Beds. 

1. The Suj>ra-Panchet beds* 

Resting on the Upper Panchct strata at intervals along the 
southern edge of the coalfield, is a series of coarse pebbly sandstones 
with subordinate clays of dark red colour. 

Diiiribntlonandlltho- These beds, cropping out over an area of about 
four square miles, constitute the upper portions 
of Panchet, Gorangi, and Biharinath hills. Unfortunately, the slopes 
of tliese hills arc largely covered by small trees and undergrowth 
and are strewn with numerous boulders, so that exposures in situ, 
particularly at the base near the junction with the uppermost 
Panchet strata, are rarely observed. In lithology, the strata 
include yellow-grey to red, ferruginous, felspathic sandstones, usually 
relatively soft-textured and becoming friable on weathering. The 
sandstones often include numerous rounded and sub-rounded pebbles, 
consisting largely of quartzite ot white to pinkish tints. These 
conglomeratic sandstones are well-exposed on the top of Panchet and 
Biharinath hills, resting almost horizontally ; down the southern 
slopes they form an almost continuous boulacr-scree covering the 
main Aroh»an— Gondwana junction. Associated with these strata 
are bands of white, medium-textured, felspathic sandstones, and of 
red and brownish clay, often shaly and micaceous. Within these 
clays a few imperfect plant-remains were discovered by Dr. Blanlord,^ 
and again by Hao Bahadur Sethu Rama Rau during the present 


survey. 

Regarding the junction between these Supra-Panchet strata and 
the Upper Panchets, which constitute the base of these hills, it is 


The Panchet— Supra- 
Panchet Innctlon. 


impossible, on account of the lack of exposures, 
to arrive at any definite conclusions. Dr. 
Blanford, however, suggests* that these conglo- 


^ Mem, Oeol, 8urv, Ind,, III, Ft. 1, p. 181, (1861). 
* Ibid. 


{ eo ) 
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meratic sediments rest iiriconformahly upon the Panchet strata. 
Such a supposition lends sup])ort to Dr. Fox’s tentative suggestion ^ 
that those Supra -Panchet strata should be 
correlated with the Dnhrajpur l^eds of tlio Kaj- 
malial hills, indicating a probable Kliastic age. 

Thicknesg. Jtegardiiig the thickness of these Su])ra- 

Paiudvet l>ods, Dr. Bhinford siaies as follows “ : • 

* On Paiichct HiJl there are not above .500 feet of these bods, but Beharinath 
Hill, whioh cannot lie less than 900 feet above tlio surface of the country at it*', 
base, seems to be almost entirely composed of them.* 

From ^^.etbu llama Han’s survey, and from the writer’s brief 
examination of tlui area, however, it is strongly suspected tliat the 
figure given by Dr, Hlanford is decidedly an under-estimate, and that 
the total thickness of these Su])ra-Pan(*liet strata in both hill- 
exposures is at least 1,000, and possibly as imicli as 1,200 feet. 

2. The Durfjapur bed a. 

Earlier in this memoir, mention has been made of the occurrence 
of rocks of typical U[)por Panchet type, in the vicinity of the Singaran 
nnliiy a short distance north of the Damodar 

distribution river, east of Andal. South-east and cast of 
and lithology. , . 

these exposures, liowcvcr, until we reach the 

wooded tracts stretching to the nortli and south of the Grand 

Trunk road eastwards from mile 114J, alluvium forms an effective 

cov('ring to the older rocks. Within these wooded areas to the 

Tiorth of Duigapur, how(*ver, and continuing southwaT-ds to the 

D.aTnodar river, a scries of soft, coarse textured, felspatJn’c sandstones, 

yellow-grey to red in colour, and including small rounded, quartzite 

pebbles at various horizons, are exposed. Included within these 

sandstone strata are bands of red and white to cream-coloured clays. 

This association of sediments of the eastern part of Gif Honiganj 

field, has been designated the Durgapur beds. 

These Durgapur strata arc best ex])osed in the cutiin^^s of the 
Grand Trunk road for some distance east of mile-stone 1I4J, in the 
railway-cutting just west of Durgapur station, and within the wooded 
tract to the south. In the opinion of the writer, there is also good 
reason to regard the hods of the clay-pits of Messrs. Burn & Co., a 
short distance north of Dnrga])ur station, as belonging to this groiij) 

» Mem, Ged. Surv. lnd„ LVIU, p. 63, (1931). 

» Oy. c«., III., Pt. 1, p. 131, (1864). 



02 


GEE : THE RANIGANJ COALFIELD. 


of sediments tliongh, as Dr. Fox lias suggested, at least the upper 
part of the clays may be related to the laterite deposits of the locality, 
la these various road and railway cuttings, the sandstones, sometimes 
fa.ls(i-bedded, are massively dcveloyied. With them are associated 
bands of liard, orange-coloured, ferruginised types including layers 
with dark-coloured (juartz-grains, together with intercalations of 
dark red clay-shales up to several feet in thickness. • 

To the south of the railway, near the Government fire station, 
white and cream-coloured clays, similar to those exposed in the 
Durgapur clay pits, are included among these sandstone strata. The 
section in the entrance to Messrs. Burn & Co.’s main clay-pit, along 


Section 111 clay-pits. 


the trolIcy-Iine, north of the mixing-mill, and 
continued into the pits beyond, is as follows : — 


Ft. in. 

Erownish-fijrcon clayey soil 4 6 

Ferrii!?inoii3 yellow-groy to roddi«h‘bro\vn sandstones, very 
similar to weathered types of tho Durgapur series . .96 

Sandy clay with fcrriiginoiis sandstone bands . . .20 

Good quality white and yellowish clay, more plastic below ; 
includes a number of ovabshaped nodules of argillaceous 
limonile, dark red to yellow In colour, showing a concontrio 
structure in cross-section. Tlioso vary \ip to several feet 
in cliaraeter and appear to ho of a conerotionary (jharaoter 18 0 
White and light grey clay, witirquartz grains . . .20 

White and yellow, soft, argillaceous sandstones with purple- 
red ferruginous intercalations 20 0(?) 

In ix second pit, now flooded, situated just north of the railway 
to the cast of Durgapur station, the clays, reported to be up to a 
maximum of 30 hjot thick, arc almost directly overlain by alluvium. 

Altliougli the areas between the clay pits and the sandstone 
outcrops to tlie north and south arc covered by alluvium, so that no 
connc(5t(Ml passage is (exposed, the evidence of the general structure 
of tlie locality, of the observed of’currence of bands of clay of very 
similar type within the Durgapur beds to the south of the railway, 
and of the association of tlie clays of the pits with ferruginous sand- 
stones of the variety mot with among these Durgapur rooks, all 
suggests that tliose clay strata form a part of the Durgapur series. 

Over tile greater portion of the above-mentioned areas, these 
Durgapur beds arc gently inclined. In the Grand Trunk road section 

Structure south-west at about 5° ; in the 

northern clay pit of Messrs. Burn k Co., Ltd., 
the beds arc only slightly inclined to the south-west, whilst in the 
southern pit— now flooded— a slight dip to the north was reported, 
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suggesting a shallow syncline in this area just north of the railway. 
Again, in the Kalipur railway-c;utting west of Diirgapiir staiion, a 
more pronounced dip of 4° to 0® to the wcst-soutli-west is observed, 
and as we proceed further south, towards the Daniodar river, this 
inclination increases to about 12°. It is significant that the dip 
increases as the southern boundary of the coalfield is apjiroached. 

Continuing northwards across the Grand Trunlc road, the w^ooded 
late.rite-cov(‘rcd arenas to the east of the present limits of the coalfield 
are intersected by a number of deeply-erodod 
Trunk? 08 d* *''* stream-sections. Witliin tlicso stream-sections, 

beneath the laterito and associated sub- 
recent deposits, soft, yellowy argillaceous sandstones of medium- 
texture arc exposed, a distin(;t unconformity being seen between 
these sandstones and the gravel and laterito wdiich overlie them 
(see Plate 6, Pig. 1). Those sandstones arc of a very uniform tex- 
ture ; are only slightly micaceous, and arc much soft(;r than the 
majority of Low'cr Gondwana types ; they appear to be almost 
horizontal, though well-marked bedding-planes are rarely observed. 
They are well-exposed in the stream-sections on either side of the 
road leading north-cast from milestone 110 of the Grand Trunk road 
to Parulia village, and sandstones of similar character are met with 


to the west and nortlMvest of Bansia, in the northern part of this 
urea. It is quite, possible that these semi-consolidated sandstoms 
belong to the same group of sediments as the Durgapur sandstone 
and clay beds, though the absence of fossil evidence, and of any 
continuous section to the north of the Grand Trunk road, renders the 
(jiiestion problematical. Unlike the Durgapur beds tliey appear to 
include no clay bands, and the sandstones arc of a somewhat different 
type, so that they might wt. 1I he of a more recent .age. 

Further evidenc(j is, however, fortunately available regarding the 
Durgapur beds to the WTst of Durgapur village. During the years 
L u 1906 a deep bore-hole was put down by 

the Colliery Department of the East Indian 
Railway at Kalipur, 1| miles west of Durgapur station. The actual 
site of this bore-hole was inside the railway fence on the hank of the 
small mla just soutli of Kalipur village. This hoio-holo, the object 
of which was to prove the coal seams of the Raniganj measures, wc.b 
at first carried to a depth of 2,147 feet. At this point, owing to 
certain difficulties it was decided to line the hole. After this 
procedure, the hole was reported to have been continued to a 
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total depth of 3,063 feet. The cores of the early part of the bore-hole, 
down to a depth of 2,147 feet, were apparently examined by Mr. T. H. 
Holland (now Sir Thomas Holland) and the section carefully record* 
cd {see below) Unfortunately no record has been found regarding 
the strata which were passt'd through in the lower portion of the hole, 
though it is stat(‘d that although the strata of the u])permost portion 
of the Raniganj series may have been rejiched, none of the coal seams 
of those measures were pcjuetrated.^ The section of the strata 
passed through in the upper 2,147 feet of this Kalipur bore-hole is 
as follows : — 


Seciton of Kalipnr bore^Jiolc, 


No. of 
Ramplo. 

Mr. T. H. Holland’s description. ' 

Thickness. 

Depth. 

1 

Yellow felspaihic sandstone with some uiidecom- 
posed and some decomposed felspar. Small 
quantity of mica flakes. Pebbles of quartz. 
Sandstone of medium grain .... 

Ft. in. 

30 6 

Vt. in. 

30 6 

2 

Sandstone slightly coarser in grain than No. 1. 
Quartz, iindocomposed felspar crystals, mi(5a 
scales and garnets. Very friable . 

Ififi 6 

187 0 

a 

Clay with greenish tinge, containing scales of white 
and black mica ...... 

1 0 

188 0 

4 

Dark red shale with minute mica scales and 
quartz granules ..... 

4 0 

192 0 

5 

Greenish-grey, fine-grained sandstone mineral - 
ogically like No. 2 but in smaller grains. 

3 0 

1% 0 

0 

Sandstone resembling No. 2 . . . . 

30 0 

225 0 

7 

Red shale with minute mica scales mottled with 
green spots. Pebbles and small grains of 
quartz 

9 0 

234 0 

8 

Sandstone, banded, dark green and dirty white, 
much mica, chlorite anti hornblende in the 
green bands, decomposed felspar, garnets, &c., 
with quartz in the white bands 

17 0 

251 0 

9 

Dark red sandy and micaceous shale with green 
spots ........ 

10 0 

261 0 

10 

Sandstone, pale greenish tinge with darker bands, 
micaceous fine grained ... 

12 0 

273 0 

11 

Sandstone, greenish tinge, coarser, less friable 
and not so distinctly l)anded as No. 10 . 

10 0 

283 0 

12 

Dark red shale with minute miea scales 

6 0 

288 0 

13 

Sandstone, greenish tinge, highly micaecous and 
well laminated, fissile. Lumps of dark red and 
green shales 

13 0 

331 0 

14 

Coarse sandstone with much felspar, some un- 
decomposed, some decomposotl lumps of green 
shale ; quartz grains sub-angular 

5 0 

336 0 


^ Jtec. Oeol. Svrv. Ind., XXXTX, p. 40, (1910) ; and Trarut, Min, A Oeol, Inst, India^ 
yil, p. 241, (1913). 
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Section of Kaliynr bote-hole— oimtA. 


No. of 
sample. 

Ml'. T. 11. Holland’s description. 

Thickness. 

Depth. 

15 

Sandstone, paid greenish tinge, imperfectly 
handed, eub>angular 

Ft. in. 

21 0 

Ft. in. 

357 0 

16 

Hrown micaceous, well laminated sandstuno with 
much biotite, splitting into even laminae . 

2 0 

359 0 

17 

Sandstone with white and brown mica, some 
decomposed felspar, greenish colour, a few 
garnets 

10 0 

369 0 

18 

Sandstone with lumps of grcenisli garnets and 
iiudecomposcd felspar 

3 0 

372 0 

10 

■Similar mineralogically to No. 17 but finiT in grain 
with casual x^ebblca of quartz, a stit'ak of coal at 
398 ft. 6 in. and interstitial calcite . 

31 0 

403 0 

20 

Olivo green clay, crushed and slickcnsidi'd . 

2 0 

405 0 

21 

Olivo green clay with brownish tinge, sliekensided 
by squeezing ...... 

2 0 

407 0 

22 

Dark green, micaceous sandstone with brown 
patches giving it a motfled apxicarancc . 
iSandstono simUar to No. 17 with decomposed 
felspar and garnets ..... 

1 U 

408 0 

2:3 

2 0 

410 0 

24 

Ditto ....... 

76 0 

486 0 

25 

Dark olive green shale with leaf markings . 

2 0 

488 0 

26 

Creonish sandstone with shaly putcht^s, silvery 
mica, garnets, &e.. ..... 

4 0 

492 0 

27 

Sandstone with pale greenish tinge like No. 26, 
Coal streak at 406 ft., no shale paiehe.s . 

00 9 

552 9 

28 

Coal layer 1 in, thick at 538 /t. gave on analysis 

(Ward) 

Moisture 20*25 . . S}). Gr. 1*297. 

Vol. matter 42*00 . , Brown streak. 

Fixed earbon 34*7«'> . . ISub eonehoidal fracture. 

Ash (very dark red) 3*00 Coked well, jet-like in 
appearance. 

Grey niieaceouH, hssilc sandstone, false bcuided . 

0 3 

•• 

5,53 0 

29 

Conipiiet white calcareous sandstone with garnets 
and a single granite Hake 

13 9 

.566 0 

.‘30 

Sandstone with inieaceous partings, false bodilcd . 

1 6 

.567 6 

31 

light grey felspatliic saml.stone, eoarw* grainerl, 
with quartz crystals, a few garnets and traces 
of hornblende 

16 6 

584 0 

32 

Greenish grey sandstone, fine graineil, with 
partings of black and whiti^ mica, gann'ts, 
quartz and undccomxiosed felspar grains . 

1 0 

585 0 

33 

Similar to No. 31, more compact and slightly 
greener in colour ...... 

60 0 

645 0 

34 

Darkish grey, line-grained hssile sandstone, well 
laminated with large quantities of black and 
white mica at partings . . . . . 

5 0 

660 0 

35 

Similar to No. 31, but somewhat coarser in grain . 

16 0 

665 0 

36 

Similar to No. 34 

1 0 

666 0 

37 

Similar to No. 31, slightly greener in colour 

1 0 

667 0 

38 

Similar to No. 32, but with no garnets 

Similar to No. 31, slightly greener in colour 

1 0 

668 0 

39 

23 0 

691 0 
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Heclion oj Kali^^r bore-luiie — contd. 


No. of 
samploi 

Mr. T. H. ilolluiid*tt dosoriptiuu. 

Thickness. 

Depth. 

40 

ClruuiiiBh-t'rcy, liuo>grahiod, iittaile sandatoiio, well 
laiuinutcd with black and whito mica at 
partiiiga 

ift. in. 

2 0 

Jj't. in. 

«U3 U 

41 

ISimiiar to No. 35, very frlablo .... 

15 0 

708 0 

42 1 

Darkisli grey, liiiu-gLaiiicd, tiBBilo Buiidstono, well 
laniiiialcd with black and whito mica at part- 
IngB and with a carbunaccouB XoBsil iinproBBiuii . 

1 U 

700 0 

43 

JJght grccitiBh-grey, fciapatliic baudatono, coaiBC- 
graincd, with quart/ crystala and a few garnets 

4 0 

713 0 

44 

G reel liNii -grey Baudstono, iiuo grained, with part- 
ings of black and white mica, gariietB, quart/ 
and uiidccompoBcd felspar .... 

1 0 ' 

714 0 

45 

GrceuiBli-grey uandstonc, hue grained, garnets, 
quartz and felspar ..... 

28 0 

712 0 

40 

Uittu ....... 

7 0 

710 0 

47 

tSiuiilar to No. 40, but lighter in colour and coarser 
in grain ....... 

13 0 

702 0 

48 

inght grey, calcareous sajidstone, coarse-grained 
and very friable, witii quartz, and doconiposcd 
and uiidocompoBcd felspar .... 

5 0 

707 0 

4U 

iiight grey sandstone, slightly calcareous, with few 
grains of mica ...... 

3 0 

770 0 

50 

Greenish-grey sandstone, same as No. 40, but 
coarser in grain 

4J 0 

811 0 

51 

Light grey sandstone with much black and traces 
of white mica, felspar and quartz . . * 

2 0 

813 0 

52 

Greenish-grey sandstone, Jine-graLiied, with part- 
ings of black and white mica .... 

2 0 

815 0 

53 

iJght grey, eoarsc-grained sandstone with quartz, 
decomposed and undocompused felspar, horn- 
blende and garnets 

7 0 

822 0 

51 

Greenish-grey sandstone, liue-grahied, well lami- 
nated, with black and white mica at partings . 

10 0 

832 0 

55 

Darkish grey fclspathic sandstone, line -grained, 
with mica in places, soil and friable . • 

20 0 

852 0 

50 

ijght grey, calcareous sandstone with decomposed 
and uiidecoinpused felspar, quartz anil garnets, 
and lumps of grey clay and traces of mica 

15 0 

807 0 

57 

Dark greenish-grey shale, very soft 

i 0 

808 0 

58 

Dark brownish-grey shale ..... 

1 0 

800 0 

50 

Greenish-grey, lino grained, shaly sandstone with 
partings of black and white mica . 

3 0 

872 0 

00 

Jnght grey sandstone witJi decomposed and un- 
decoinposcd felspar, black and white mica, 
garnets and quartz 

45 0 

017 0 

61 

Dark green, sandy shale mottled with red shale . 

1 0 

018 0 

02 

iled-brown shale with mica specks, laminated 

1 0 

010 0 

03 

Light grey sandstone, very friable with groeiiish 
bauds; quartz, much decomposed felspar and 
many garnets 

51 0 

070 0 

04 

Greenish-grey sandstone banded with red and 

1 green shale 

2 6 

072 6 
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Section of Kalipur iore-Aofe— contd. 


No. of 
sample. 

Mr. T. H. Holland’s description. 

Thickness. 

Depth. 

65 

Light grey sandstone with quartz and garnets 
and banded with green sandstone . 

Ft. in. 

22 6 

Ft. in. 

996 0 

66 

Dark green sandstone, well laminated, very soft, 
and fuU of block and white mica at partings 

1 0 

900 0 

67 

Light grey sandstone similar to No. 05 

10 G 

1,000 0 

68 

Red shale 

1 6 

1,008 0 

69 

Light grey sandstone similar to No. 05 

51 0 

1,059 0 

70 

Light grey sandstone with bands of red sandstone 

() 0 

1,005 0 

71 I 

lied shale 

3 0 

1,008 0 


Grey sandstone mottled witli red micaceous sand- 
stone 

9 0 

1,077 0 

73 1 

Light grey saudsiono with greenish bands, soft 
and friable, with quartz and specks of mica 

13 0 

1,090 0 

74 

Light grey sandstone mottled with red and brown 
sandstone bands, fine-grained 

30 G 

1,120 0 

75 

lied shale ....... 

1 6 

1,128 0 

76 

Light grey coarse-grained friable sandstone con- 
taining quartz, garnets, felspar and a sprinkling 
of mica, with red and sometimes green sajulstone 
bands and one band of dark red shale 3 ft. thick 
at 1,820 ft 

835 0 

1,903 0 

77 

Light grey sandstone with sx)ecks of orange fels- 
par, earbonuccous streaks at 1,970' 9% 1,979' 0 ", 
1,979' 9", soft and friable and line-grained 

Dark grey, sandy shale ..... 

34 0 

1,997 0 

78 

1 0 

1,998 0 

79 

Greenish red shale ...... 

3 0 

2,001 0 

80 

Greenish-grey sandstone with lumps of gteeni.sii- 
grey clay, some iiiiea and s|x.‘cks uf oraiigc- 
colourod felspar and much greenish -givy «lc- 
compused fidspar 

75 0 

2,077 0 

81 

Light gi'oy, coarse-grained saiulstoiic with (piarlz 

1 and orange-coloured felspar, and lumps of 
gi'eenish-grey clay 

5 0 

2,082 0 

82 

Dark red clay, slickeiisidcd .... 

15 0 

2,097 0 

83 

Gi’cenish-gi’cy sandstone willi much tlecoiii]»oscil 
felspar, some specks of mica and a bajid con- 
taining lumps of grccnish'ivd clay 0" thick at 

2,130' 0*, very soft 

Light grey saiidstone with sx>ecks of mica, garnets 
and quartz ....... 

10 0 

2,113 0 

84 

4 0 

2,117 0 


it was suggested by the lute Kuo iiaiiadur ISetliu Jlaiiia Jiau tliiit 
these Durgapur beds were equivalent to iJie Kauehet strata of tJie 
more western areas. This suggestion was made previous to the 
receipt of the above section and was based largely on the common 
ooouireuce of red clays within the two grou|)s of sediments. The 
red clays of the Durgapur area occur, however, only as relatively 
thin t>ands within the sandstones as compared with the Panchet 
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exposures of the middle portion oi the field, whilst the Panchet 
sandstones of this latter area are often highly micaceous and do not 
include pebbly horizons as is the case with the Durgapur beds. The 
Panohet strata, as typically exposed in the Hirapur area, appear 
definitely to correspond to the red clay and sandstone exposures of 
the Singaran mla to the east of Andal. The dip of these Panchet 
beds of the Andal area is to the south-east, and on the supposition 
that a similar inclination continues beneath the alluvium to the cast, 
it is suggested that the Durgapur strata are of an age younger than 
Upper Panchet. This is borne out by the evidence of the above- 
described bore-hole. Both in the vicinity of the Durgapur railway- 
cutting and within the bore-hole, red clays are very subordinate. 
At a depth of 2,097 feet, within this bore-hole, a thick band — 15 feet 
• of dark red clays was, however, encountered. These beds suggest 
an Upper Panchet lithology so that it is quite possible that the strata 
in the lower portion of the bore-hole (of which no details are available) 
are true Panchets. The evidence is, tlierefore, faiily conclusive in 
proving that the outcropping strata of the Durgapur area are j^ost- 
Panchet in age. 

The question now arises as to what horizon in post-Panchet 
stratigraphy these beds can be assigned. In litliology they resemble 
in their gritty, pebbly and ferruginous charac- 
bc*** i>«g«pui ter and their association with subordinate bands 
of red clay shale, some of the less conglomeratic 
Supra-Panchet rocks of Panchet hill. The fact that the dip increases 
as w^e approach tiie probable line of tJie soutJiern boundary-fault of 
the field migiui suggest tlud these Durgapur strata have been in- 
tluenced by the major tensional stresses which have affected the 
Uondwanas of the coalfield. Judged solely on this evidence, they 
might be regarded as equivalent to the Su 2 >ra-Panohct rooks of the 
south-western 2 )art of the field, probably hoiriotaxial with the 
Dubrajpur strata of the Kajmahal hills. Such a correlation is, 
however, only a very tentative one. 

Associated with the lateritc and gravel bed that in places 
overlies these Durga 2 )ur beds, a number of fragments of quartz- 
geodes were observed. In several instances, 
eod« quartz the occurrence of one or two specimens of such 

geodes lying on and among the weathered 
Durgapur sandstones at first suggested that they might well have 
been derived from the pebbly bands of the latter series. After a 
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careful though unsuccessful search among those pebbles that weio in 
situ in these Durgapur rocks, however, the writer was obliged to conu*. 
to the conclusion tliat the geodes were probably residual to the gravel, 
latcrite or alluvium which once capped these sandstone exposures. 
Up to the present, therefore, they reflect no light on the age of the 
Durgapur beds. 

Dr. Blanford, in liis memoir on the Raiiiganj coaliield, gives a 

Sandstones of Deo description of these Durgapur outcrops.^ 

cha, etc. He observes that: — 

‘ Similar hods oc(5ur further to the noi'th, beyond tluj More River, iioar Muli- 
aiuirUKl Buzar, and East of J3co(.ha, on the Dwarka River, just south of the end of 
the llajnmhal Kills. Other sandstones, probably belonging to the same forma tion, 
have be(*n noticed by Dr. Oldham anrl Mr. J. (J. Afedlicott in Bankura and Midiiapur, 
anil it is possible that thc5 tract of sandstone lying south-west of the town of (.'uttnek '•* 

may bcdoiig to the same formation They are probably of very n'cent date, 

as tlieir extension along the old coast line, and parallel to the pr(‘sciit one, seems to 
point to a geographical conliguraiion of the land very similar to that now existing.* 

Those obsorvaiiojKs were made in 1861. It is iutor(*sting i-o note 
tliat in 1877, Mr. V. Ball, in the geological map acconi])anyiiig his 
memoir on the ‘ Geology of tlic Uajmahal liills,’* iricludod the sand- 
stone strata of the Dwarka river section, east of Dcioeha, in the 
Dubrajpur group ; whilst in the vicinity of Cuttack the Atligarh 
(Atgar) sandstones, to which reference has also been made, were 
subsequently found to include a typical Kajrnahal flora.* 

Dr. Rox accepts the post-raiicliet age of tliese lAurgapur beds 
and admits of their probable correlation with the Dubrajpur (Khaetic) 
, ^ l)eds® of tlio Rajmahal ar(*a or possibly with 

Dr. 1 ox s op n on. Atligarh (Lias) sandstones of Cuttack, lie 

goes further, liowever, and is of the ojiinioii that the Durgapur 
beds, perhaps as a wliole but certainly the u])per horizons, may be 
of Miocene age. In support of this view he points to the frequent 
occurrence of Dicotyledonous fossil wood in association with the top 
sandstone anrl the lateritc mantle over the sandstone. He i)oints 
to the presence of marine Miocene beds in the Garo Hills of Assam,® 


» Mem. Oeol. Surv. Ind., Ill, Pt. 1, p. 1.38, (1801). 

* Rec. Oeol. Surv. Ind., i, p. 08, (1859) and 
Op. cit., y, p. 59, (1872). 

* Mem. Oeol. Surv. Ind., XllI, Pt. 2, (1877). 

* Rec. Oed. Surv. Ind., X, p. 03, (1877). 

» Op. cU., LXII, pp. 146-140, (1929). 

* Op. sU., LI, p. 330 5 L, p. 126, (1921). 
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and of the believed Miocene age of the Ostrea limestone under Bar- 
pada in Mayurbhunj.^ This transgression of the Miocene sea would 
run very close to the eastern end of the Baniganj field. The Duiga- 
pur beds might be estuarine deposits. The problem thus awaits the 
discovery of fossils in the lower part of the Durgapur beds even if 
we admit the Miocene age of the upper sandstone with the fossil 
wood. According to Dr. Fox, the laterite which is found in associa- 
tion with the upper sandstone is part of the laterite mantle which 
occurs from the Kajniahal hills, to the north-east, to Midnapur and 
Orissa, to the south-west. He considers that it is largely of post- 
rieistocenc age and, judging by the presence of worn fragments of 
quartz geodes, is of the opinion that the laterite is largely rc-cemented 
detrital material which has been swept down the Damodar valley 
from the lateritc-capped trappean plateaux of Ncterhat and the 
Jamirpat of Sirguja.* 

In addition to the suggestive evidence of fossil-wood of Dicoty- 
ledonous tyf)e found associated with the lateritic deposits, and of the 
known marine transgression wliich penetrated far within the coastal 
regions of north-eastern India in Miocene times, the nature of the thin 
band of coal which was met with at a depth of 638 feet within the 
Durgapur (Kalipur) bore-hole might also be brought forward as 
indicating a Tertiary age. The recorded description of the coal 
suggests that it was vitraiiiiscd vegetable matter of whicJi the 
percentage of volatiles was a])pn;cial)ly greater than that of the 
fixed carbon. 8uch a parallel is met witli only among the Tertiary 
t:oals of India, and has so far not been recorded among the coals of 
Uondwana age. 

Ill this state of uncertaiiity the question of the age of these 
Durgapur beds must, for the present, remain. That tluiy are of 
„ , , post-Fanehet age appears quite definite ; that 

they may he <he equivalent of the Dubrajpur 
beds of the Hajmaluil lulls is possibles ; on the other hand, as Drs. 
Dlanford* and Fox have suggested, they might well belong to a 
much younger group of sediments of Miocene or post-Miocene age. 


‘ Rec. OeoL ISurv. Jnd., XXXI V, p. 44, (1906) ; 
XXXI, p. 167, (1904). 

* Mem. (JvoL Surv, iml., XLIX, ]»p. S-9, (1923). 
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GEOLOGY — contd. 

Laterite and Associated Deposits. 

Capping tlie higlier ground of the eastern and north-eastern parts 
of the llaniganj held, and continuing outside tlie present proved 

Distribution of the coalfield, wide tracts of latcritic 

rock overlie the Kaniganj and Durgapur strata, 
in addition to these main exposures, small patches of laterite and 
semi-latcritised rock occur over certain small tracts of the ferru- 
ginous Barakar measures of the Trans-Adjai and Churulia areas. 
These lateritic cappings, of very limited extent, are very superficial 
and of only minor importance. The description immediately below 
refers to the larger tracts covering the llaniganj and Durgapur rocks. 

In contrast to the adjoining low-lying alluvial areas of rice 
cultivation, these main lateritic areas comprise relatively barren 
patches of moorland and sal (Shorea robuaUi) 
classii^atlon^^ wooded country. A cliaracteristic of these 

laterites as a whole is the presence of numerous 
quartz grains, evidently largely of primary origin and not derived 
during the conversion of the rock into laterite. The purer types 
of laterite occur in the western areas, but further cast, owing to the 
inclusion of a large quantity of such detrital quartz disseminated 
throughout the rock, the term qmrtzose hterik might be more aptly 
applied. In the case of certain tracts in the extreme eastern part of 
the field, these quartzosc laterites pass into lateritic conglomerates, 
or where only feebly consolidated they might well be designated 
lateritic gravels,^ Within these eastern tracts the lateritic conglo- 
merates or gravels often grade downwards into beds of partially 
consolidated unlatcritised sandy gravel, and upwards into a capping 
of hard consolidated quartzose laterite. As a result, the streams of 
these areas, after eroding their courses through the protective 
capping of hard quartzosc laterite, usually only a few feet in thick- 
ness, cut very rapidly into the relatively loose lateritic and sandy 

1,^ See Fermor, Oeol» Mag,, New eeriee, Decade V, Vol. VUl, pp. 464-462, 607-610, 
669-666, (1911). 
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gravels below, resulting in tlie formation of deeply-incised, narrow 
ravines, well-observed in the wooded traots of the extreme eastern 
part of the coalfield. Similar, deeply-cut ravines are seen to the 
west, where the purer types of consolidated laterite are underlain 
by the relatively soft sandstones of the Raniganj measures. 

Although these different types of lateritic deposits have been 
designated under various names, it should be noted that the change 
from one type to another is a gradual one, local variations in the 
amount of quartzose material in the mother-rock of the laterite 
having resulted in the purer fonns or the more siliceous and pebbly 
varieties. In the absence of numerous analyses, no hard and fast 
rule regarding the percentage of free silica implied by these separate 
designations is possible. The terms true laterite, quartzose laterite, 
and lateritic conglomerate or gravel arc, therefore, conveniently as- 
cribed on the evidence ot the rock characters discernible in the fi(Jd 
and under the microscope, and suitably describe the various grades 
of ferruginous sediments included among tie lateritic deposits of the 
lianiganj field. 

The principal lithological characters of these lateritic types, and 

. . .of the sandy gravel beds into which they 
DeUiled lithological . j ^ ^ . 

characters. sometimes grade, are as tol\ow8 : — 

(a) True laterite. 

In the field the purer types of laterit(', com])rise two zones : an 
upper compact massive form, vermicular in structure, and usually 
occurring as a hard resistant capping, from 2 to 3 feet in thickness ; 
and a lower zone of rubbly semi-consolidated laterite, varying 
usually up to d feet thick. Exposure to air appears to be an im- 
portant factor in the formation of the superficial variety, the consoli- 
dating ferruginous cement, which binds the vermicular structure to 
form a compact mass, having been deposited by the desiccation of 
the concentrated iron-bearing solutions, brought to the surface by 
capillarity. This cloak of compact vermicular laterite rock usually 
includes numerous fine quartz grains, around which the limonite has 
been deposited in the process of lateritisation. It is, however, 
normally less siliceous than the zone of rubbly laterite below, the 
latter in many cases grading into the less siliceous varieties of 
quartzose laterite rock. This underlying rubbly laterite consists 
of an aggregate oi ferruginous pellets, from J to ^ inch in diameter, 
only partially consolidated by a matrix of ferruginous sand or silt. 
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As a result, these lower laterite horizons weather readily, and in the 
stream-sections are usually overhung by the compact massive laterite. 
The structure of these pellets is not strictly pisolitic, for when 
examined they often do not sliow ooiiccntric structure, but include 
fragments of highly ferruginous sandstone and cla-y-ironstone with 
the corners and edges rounde<l aiui covenHl with a (liiri eoaiing of 
limonitcj. 

(6) Q^inrlzose laterite. 

The quartzose laterites include gradations between thc^ more 
siliceous types of true laterites and the lateritio gravels or (jonglo- 
mcrates. Grains of quartz, angular to subangular, form a large 
proportion of the rock, and pebbles of white quartz are frequent. 
As in the ease of the true laterites, the superficial rock forms a 
relatively compact layer from 2 to 3 feet in thickness. On account 
of the much greater j)redominance of quartz-grains, the vermicular 
habit is, however, less marked, and the rock more friable than in the 
purer forms. In the more eastern areas, the rubbly zone below often 
passes downwards without a break into lateritio gravel or conglo- 
merate. 

(c) Lateritic gravels and conglomerates, 

»Semi-consolidated conglomerates, or gravels of medium-texture, 
comprising rounded and sub-rounded pebbles of white quartz-rock 
av()raging from 2 to 3 inches in diameter, and included within a 
matrix of ferruginous rubbly laterite, cover wide areas of the eastern 
end of the coalfield. In many cases these beds pass upwards into 
a superficial layer of more compact, (puirtzose, pebbly laterite, and 
in certain <leeply-incised stream-sections thov are seen to grade 
downwards into a coarse gravel of similar pebbles of white quartz 
included in a matrix of ferruginous sand, suggesting a V)ank of 
relatively recent river-gravel. These gravel-beds are sometimes as 
much as 10 feet in thickness. In this non-lateritic variety of the 
conglomerate, angular pebbles of gritty ferruginous sandstone, identi- 
cal with those occurring in the laterite, are common. These 
inclusions vary up to as much as 18 inches across. 

From the above description it will be observed that the various 
types of sediments associated in the lateritic group, all grade into 
each other, both laterally and in depth, the coarscT qunrtzitic varie- 
ties being usually represented in the lovrer portions of the section. 
There is, therefore, no reason to doubt that they all belong to the 
9 ame phase of sedimentation and lateritisation. 
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rn(;liid(Hl within the laterite, and particularly within the quartzose 
types of tlie eastern areas, arc angular pieces of gritty ferruginous 
sandstone, together with platy fragments of 

lnTc*Weri!kTplS}te! ironstone. These inclusions ate usually 

coated with a film of reddish-brown limonite. 
fn some instances, these boulders of ferruginous sandstone are of 
very considerable size, as much as several feet in diameter. They 
arc paiticularly well exposed in a small stream-section just west of 
Srikrislinapur (see Plate 6, fig. 2). The ironstone fragments closely 
riNsemble t 3 q)es m(it with among the Barakar strata. These sand- 
stone and ironstone inclusions appear to be residual to the parent 
rock from which the laterite lias been derived. In addition to the 
iiiolusious, and to the rounded pebbles of white quartz rock, well- 
rounded pebbles and boulders of pinkish and brownish semi-quart- 
zite, resembling Vindhyan types, are occasionally met with. Of 
gri^ater significance is the association of quartz-geodes, usually as 
angular fragments, which are met with in varying . numbers on the 
surface of tlio laterite at many localities. Of still greater importance, 
„ „ - , however, is the occurrence of fossil wood, which 

<ed with the hiterlte has been found by Mr. Banerji closely associa- 
deposits. these lateritic rocks. The wood 

usually occurs as large irregularly-shaped pieces and is often water- 
worn. Regarding these fossil wood occurrences Mr. Banerji writes : — 

* In sevoral places fossil wood was found lying on the surface of the laterite, 
though only in one instance was it found actually embedded within the rook. The 
following is the list of the localities from which the specimens were collected ; — 

1. South of Srikrishnapur. 

2. North of Laudoha. i 

3. North of Bhangbandh. 

4. West of Banshgara. 

5. Nala S. S. £. of Bansia. 

6. North of Baragaria. 

7. West of Jemua. 

8. Nala south of Bistupur. 

The wood shows considerable decay, the structure not being weU-preserved. 
Although transverse sections show resin oanals, Dr. Ck>tter is of the opinion that it 
is net Dadoxylon or coniferous wood but of Dicotyledonous type,* 

As has been previously mentioned, the lateritic deposits form a 
relatively thin covering to the older rocks of Raniganj and Durgapur 

Junction with the certain quarry- and stream- 

older rocks. sections of the Sekpur-Mangalpur-Jambad 

area, the junction between these lateritio cap- 
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pings and the Raniganj sandstonos is wcll-exposod (Plate 4). Tliis 
junction is usually very dcifinito though irregular and w.avy in 
outline. TIic uppermost Raniganj sandstones iininedintely below 
the laterite are usually very soft, the fels}»ar lieing largely deiiom- 
posed ; these altered sandstones pass down within a few feet into tlie 
normal Raniganj types. The iiudusion of extraneous material in 
the nature of quartz })el)bles, ironstone fragments, and probable 
goodie material, together with a number of pebbles of Vindliyan 
sandstone ty[)e (thougli tlie latter are very occasionally met with 
in the Raniganj beds) precludes the su])])osition that the laterite has 
been formed compleiely by the <alteration of the sandstones on whi(di 
it rests. The ferruginous content of these sandstones is very small 
so that it is probable tliat a very considcrabh* ijiflux of f(‘rriiginous 
material has taken place. From certain shallow^ diggings to the 
north and south of the Grand Trunk road in the vicinity of Mangal- 
pur, white and light-grey colo\ired clays have been excavatc’d a]jpa- 
rently from beneath the laterite. On account of the woikings being 
flooded and partly hidden by hca)>s of refuse, it w^as impossible to 
decide wlictlier these deposits represented true lateritie clays. In 
this locality also, the tnica-])reidotito dyke intrusions arc exposed 
to the level of the surface of the latorit(‘- ; they themselv(‘s have 
weathered into white or orangi^-coloured vesicular ‘ tra]) \ but liave 
not been converted into laterfce. 

Very good sections are seen in the dce})ly-cut streams on either 
side of the branch road runiuiig north-east from mile 11 G on tlie 
Grand Tnink road to Panilia, in the eastern 

coalflcfl?” junction of the laterite 

and lateritie gravels and conglomerates with the 
underlying soft sandstones (which have been tentatively included in 
the Durgapur series) is decidedly irregular and sharply demarcated 
(Plate 6, fig. 1 ). These quartzite gravel and conglomerate beds 
are of very considerable thickness, and although the Durgapur 
strata include pebbles of similar type, to suppose that these gravels 
are wholly the residual produets of the lateritisation of the pebbly 
sandstone beds would necessitate the alteration of an enormous 
thickness of these sediments. Tn addition, the inclusion of ironstone 
fragments and the association of goodie fragments (probably derived 
from the laterite, but so far not found within the Durgapur beds) 
is evidence that these lateritie deposits were not wholly derived 
by the alteration of the Durgapur strata. 
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Hofyarding tho lower boundary of the laterite in these more eastern 
parts of the lield, Mr. Banerji writes as follows 

‘ The seotion below tho laterite is not uniform at all places. In some localities 
the laterite rests on a mottled yellow-brown clay with considerable admixture of 
f|uartK grains or sandy material. There is always a well-marked lino of demnrcatiou 
between tho eJay and the overlying lat<'rite. But the clay is not present below the 
laterite everywhere. In the extreme eastern part of the coalfield, the laterite more 
often rests on the (?) Diirgapiir sandstones which me usnally soft and mneh «ltt*rcd. 
The sandstone is folspatliic and slightly ferruginous ; in the southern part of this 
area the surface of the sandstone is out up by grooves and onorustod with a thin 
coating of iron oxide. Between tho bed of sandstone or of olay and tlio laterito, 
there often intervenes a more or less unconsolidated bed composed of gravelly 
material. This hod consists almost entirely of small pebbles of quartz in coarse 
gritty sand. Usually there is fcrniginous matter present in tlie matrix, but in places 
the colour is white with a total absence of oxide of iron. The conglomerate bod, 
mentioned above, is apparently a lateral variation of this bed, and when ferruginous 
cementing material is present it becorm^ a lateritic conglomerate.’ 


Regarding the origin of the p«arent rook from which these lateritic 
deposits have been formed, the inclusion of a large proportion ot 
material extraneous to the strata m situ^ which 
origin of the laterite. latcritcs, points to the comaiision 

that the latter have not been solely derived by the alteration of the 
sedimentary strata of the Raniganj and Durgapur series. It appears 
probable that in late Tertiary or sub-rccent times an admixture of 
sedimentary material, including quartz gravels, goodie fragments, 
pieces of ironstone, and a proportion of very ferruginous sand, 
overspread portions of the eastern part of the field and continued 
eastwards and north-eastwards beyond its present limits. Poini* of 
this material was doubtless of local origin, derived from the erosion 
of the Gondwana and Durgapur beds of the coalfield. TJie geodic 
fragments, and possibly a large ])icportion of the iron content, which 
has gone to form the laterites, indicate a derivation from the trap])ean 
lava-flows that overspread the adjoining country, and it is probable, 
that detrital lateritic material was also brought in from tlie lateritic 
cappings that overspread these latter areas. Where the circum- 
stances Avere favourable, lateritisation doubtless continued down into 
the underlying Durgapur and Raniganj rocks. Whether the Dicoty- 
ledonous fossil wood was included in this influx of relatively recent 
detrital material, or whether it should be regarded as residual to tlie 
alteration of the rocks in situ into latejite, is impossible to say. 
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The absence of laterite on the Ironstone Shales is tentatively 
suggested hy Mr. Auden to be due to their impervious nature. There 
is no reason to suppose that the ferruginous 
Absence of laterite on sands which constituted the pa rent -rock of the 
latcnte, did not transgress over at least a part 
of the Ironstone Shale area. Presuming, however, that the pre- 
vailing conditions did not permit them to l)e converted into laterite, 
these uncon.solidateil sands might well liave been removed during the 
period of e,rosion that preceded the deposition of the recent alluvium. 

In addition to the above-descrihod latcritic occurrences, certidn 
limited tracts of quartzose gravels, wh^ch cap the Panchet and 
Raniganj beds to the north and .south of the 
Danioda? ***^^*”*”* **** Damodar river to the south of llira])ur, are 
regarded by Messrs. Sethu Rama Rau and 
Banerji as equivalent in age to the more eastern laterWic deposilB. 


G 
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aEOLOQY--aM/(Z 


Alluvial Deposits. 

Overlying large areas of the eastern and son tli -eastern paiia oi the 
Raniganj field, and extending eastwards into the plain of Bengal, 
wide Iraets of river alluvium, evidently cquiva- 
Dlftrlbutloii and clas- lent to the similar deposits of the Gangetio 
siflcation. plain, tiaiisgrcss af;rosa the laterite and Burga- 

pur roehs on to the Lower Gondwanas of the (‘oallleld. In addition 
to this main type of alluvium, local de])Osits of grrivel and calcareous 
material are found in tlie vicinity of tlie main rivers of the coalfield, 
whilst a third type of decidedly recent age, is inelud(‘d in the accu- 
mulations of river sand and silt associated with these main lines of 
drainage. 

Thtj principal (diarae.ters of these three typ<‘s of alluvial deposits are 
as follows : — 

(a) (Jangetic alhninm. 

Siibseqiu'iit to the deposition of the ferruginous sands and giavels 
and their conversion into laterite, denudation appears to have 
resulted in th('> dissection of these areas. This period of erosion 
was followed by one of g(‘ntle subsideiu^e during which the thick 
deposits of (jangetio alluvium were laid down. Tliese deposits 
include a series of blue-grey and grceiiish-gioy clays and loams 
thickening rapidly to the south and east, and comprise the main 
areas of paddy-field cultivation of the middle and eastein j)ortions 
of the coalfield. In some sections, not far from the laterite ex- 
posures, the alluvium luchidi'S patches of detrital laterite, e.vid(*ntly 
derived from the rock of the locality in sHv. Theses alluvial deposits 
attain a very considerable thickness in the extreme south-eastern part 
of the field, and furt^^r cast, beyond the present limits of tlie coalfield, 
they probably overlie the- older strata to a depth of several hundred 
feet. 

(b) Old river alluvivm. ' v : • 

In the vicinity of the Barakar and Damodar rivers, patches of 
grave) with occasional sands occur, in some cases, well above the 

( 78 ) 
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present high-flood level of the river. They are well observed resting 
on the Panohet roc^ks between tlie Nonia and the Daniodar, to the 
south of AsaiisoJ, and again to tlie south of the Damodar, near 
Kalikapiir. (Vrtaiii of these gravels have been correlated by Messrs. 
Setlui Ifaina Ifau and hanerji, with tJio lateritio grav(‘ls of the 
eastern part of the eoaltield, tliough it is probable that some at least 
represent the reinnaids of high-level terraces assoeiated witli tlie 
Daniodar river and its larger tributaries. Dr. Hlanford notes, ^ that 
those gravels are frequently highly kmikurlfaons, especially to the 
west, and are re]>resentcd to the south of tlie Daniodar near Hira- 
kund (lliraklmn) and adjoining tJie Barakar liver near Hatinal, 
south of Cliirkunda, and arouml Kainnagar, by massive beds of 
hunhur. Among the deposits of the two last-named localities, 
wliere the hardened calcareous rook forms a ridge along the hank of 
the river, he discovered fresh-water sliells- inelnding XJnio mar- 
ginalvHy Palndina hrujaUnsis^ Plano this fororaanddievsy P. compremtSy 
and a small Bythinia — and bones of oxen. 

(c) Recent river allvvirim. 

4 

Within, and in the imiTiediato vicinity of the larger rivers and 
streams, which traverse the llnniganj field, deposits of fine sand are met 
with. In tin; oas(‘- of the thr<‘(‘ main rivers, the Damodar, the Barakar, 
and the Adjai, these loose sediments are remarkably consistent and 
often attain a very considerable thickness, approaching in some 
instances 100 fec’t. 1'liey place large clfeposits of material well-suited 
for sand-stowiug within easy reacli of a number of the collieries of 
the (joaindd, and in this connection will lx* dealt with in further 
(hitail in a later chapter of this memoir (Cliaj). XX). 

* Mem. (Jcvl. tiurv, Ind.y 111, l>i>. 140-141, (Iblil). 







( UBRARt ) 




CHAPTER XI. 


aEOLOQY— confrf. 

Intrusive Igneous Rocks. 

The Gondwana rocks of the Raniganj field, and of certain of the 
closely-associated Damodar valley coalfields, are intersected by a 
number of basic and ultra-basic igneous intrusives, which, on account 
of their influence on the strata in general and on the coal seams in 
particular, have aroused the keen interest of both geologists and 
mining men of this country, since the early days of the coal industry. 
For many years, however, a close study of these intrusive rocks 
appears to have been somewhat neglected, and even following Dr. 
Blanford’s survey, the two main groups* -mica-peridotites and dole- 
rites — were not differentiated. Dr. Blanford,’ however, noted the 
very considerable variation in mineral character that exists among 
these ‘ trap ^ intrusions, and also described 
Views held by Blanford. their peculiar modes of occurrence both as very 
regular dykes of varying dimensions, and as 
irregular veins, which ‘ split and anastomose*, within the sedimentary 
strata of the coalfield. He observed also their close association, in 
some instances, with the faulting of the area, and their injurious 
effect upon the coal seams, in particular those of the Lower Damudas. 
Referring to the peridotite sill-intrusions, which intersect the lower 
Barakar rocks of the northern parts of the coalfield, cast of the 
Barakar river, he suggested, tentatively, that certain of these intru- 
sions are of a slightly older age than those of the remaining areas, and 
appear to be affected by the faults that have dislocated the lower 
Damuda strata of these northern tracts. In this connection he states 
(p. 148) 

* there is a probability of horizontal dykes preceding the upheaval of the 

country, while vortical dykes are of later origin. Taken altogether, the whole cir- 
ou instances show it to bo probable that there are two scries of dykes in the Raniganj 
field, the oldc^r one of which is of Bainuda possibly of Lower Bamuda age, and the 
newer of the same ptnlod as the Kajniahal group.’ 

More recent work suggests, however, that this view needs consi- 
derable qualification. 

' Jfem. Oeol 8urv, Ind,, III, Pt. 1, pp. 14M49, (1861). 

( 80 ) 
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In 1866, during his geological survey of the Jharia field, Mr. 
Hughes distinguished the ‘ mica-trap ’ intrusions from the basaltic 
foxic doleritic dykes ; this classification has been 

llUJ[nC8f loOO* 'Lll'111 r t 

upheld m all subsequent surveys of those 
Gondwana areas in which the two groups of intrusivcs arc associated. 

A detailed description of the two groups of intrusions, as met 
with in the Raniganj coalfield, is as follows 


(a) Mica-peridotites. 

Ultra-basic intrusions of mica-peridotitc and lamproph 3 nric types 
are met with in the Raniganj field intersecting the scdimentaries of 
Lower Gondwana age. Though occurring in 
greater abundance within the Lower Damudas, 
tluiy are also widespread in the Raniganj measures and continue as a 
number of narrow dykes in the oveTl)dng Panchet strata of the 
southern jiortions of the field. Up to the present, no intrusions of 
this type have been met with in the limited outcrops of Supra-Panchet 
rocks of the southern boundary of the coalfield, neither was their 
presence noted among the Durgapur beds of the extreme eastern 
part of the Raniganj area. Within the adjouiing metamorphics, 
also, they appear to be absent. Intrusive igneous rocks of similar 
tyjies occur in the Jliaria, Bokaro, Karanpura and Jainti fields, and 
have recently been foimd by Dr. Pox associated with the J^ower 
Gondwanas of the Darjeeling Himalayas. None have a])parcntly been 
met with in the more western coalfields, nor among the Gondwanas 
of the Rajmahal hills. 

Although penetrating all varieties of tlie sediments of the Rani- 
ganj area, these intrusions appear to occui* more prominently among 
the coal-bearing rocks. This is perhaps to be expected, since the coal 
seams would allow an easy passage for the molten magma. On 
account of their greater distribution within these coal measures, of 
their intimate bearing on the question of the mining of the coal seams, 
and of the additional facilities offered for their study within the mines, 
these ultra-basic intrusives within the strata of the Barakar and Rani- 
ganj scries have received detailed examination and a very 
considerable literature has accrued on this subject. 

Within these coal-bearing measures their mode of occurrence 
varies considerably. In some instances they occur as well-marked 
vertical dyke intrusions, very regular in direct- 
Modes of occurrence. though usually varying in width when 
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followed for long distances. Examples of this type include, the 
Sitarampur-Damagaria intrusion about 30 foot in width, the 30-foot 
dyke of Sodepur colliery, the 60-foot dyke running north-north-west 
from Bara Dlioino, and certain of the larger dyke-intrusives that 
intersect the Raniganj measures of the eastern part of the coalfield. 
Such types resemble, in their mode of occurrence, the dolerite dykes 
of the field, and like them, they often appear to give off few or no 
branches and cause only very local damage to the coal scams and the 
associated rocks into which they have been intruded. A few 
instances have been met witli of equally regular sill-intrusions 
{see Plate 10, fig. 1) though these are usually not more than a few 
feet in thickness, and have usually been intruded immediately above 
or below a bed of massive, hard sandstone. 

Contrasting with these relatively uniform intrusives, and com- 
prising the majority of the mica-peridotite rocks, are a nutnber of 
types characterised by an irregular habit. Though of similar com- 
position to the more constant dykes and sills, these rocks appear to 
have originated from a basic or ultra-basic subterranean magma of 
remarkable fluidity, whifJi was mjec.ted l)oth iii)ward8 and laterally 
along the bedding of the coid seams and tlio associated sedimciitaries. 
From these larg(?r bodies of intruded magma, arterial and sub- 
arterial ramifications were given olT. These ramifications take the 
form of both dykes and sills, varying in the same inf.rusion from a few 
inches to over a hundred feet in thicdviiess. These intrusions have so 
penetrated the strata, the coal seams in particular, as to form an 
intricate network within certain areas, and, as a result of their coking 
action, have played havoc with certain of the coal seams. In many 
instances, the sill intrusions occur within the coal seams as a number 
of large masses, lenticular in cross-section, and several feet in width, 
linked up by relatively regular ‘ feeders ’ only a few inches 
thick. 

At the outcrop of those sedimentary horizons within which such a 
complex network of mica-peridotite occurs, there is usually some 
evidence of the existence of the intrusions. On account, however, 
of the irregular occurrence of the sills, as evidenced in the present 
mine-workings, and owing to the fact that the more vcittical ‘ dyke * 
offshoots are often confined to only one or two horizons within the 
succession, or in some instances do not penetrate the roof or floor of 
the coal-seam, it is obviously impossible to foretell, from the surface 
exposures alone, the nature and distribution of the intrusions that 
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occur within the strata to the dip. The information given by an 
occasional bore-hole may likewise be misleading. Should the inter- 
section of such a bore-hole with a certain coal seam of economic 
value, coincide with one of these mi(ia-peridotite ramifications or 
with the coked coal or jhafna into which the neighbouring coal has 
been converted, the tract is likely to be condemned, though in point 
of fact large quantities of unaffected coal may well occur within the 
surrounding area. Only by a number of relatively closely-spaced 
bore-holes can a true idea of the distribution of the intrusions be 
ascertained. 

As previously mentioned, these irregular mica-peridotite intru- 
sions are much more widespread within the coal scrams of the Lower 
Damn das than within the strata of the Rani- 
Uie'^BarakM measwM." measures. This, it is assumer], is du.! 

firstly, to the fact that these beds were nearer 
the subterranean source of the magma, and secondly, to the cir- 
cumstance that the relatively easily penetrable coal seams of the 
Barakars, alternating as they do with bo<ls of massive hard sand- 
stone, offered favourable conditions for the irregular sill-like intru- 
sion of the molten magma along the bedding-planes. The principal 
areas in which these complex intrusions prevail within the Barakar 
rocks of the Raniganj field include : — 

{a) lower Barakar coal nicasuroH of iho Banuundili, Alkiisa, Itapora, 
SarshaliiH arean, of the nor! horn parts c»f tlio coalfield. 

(h) 'riie middle Barakar coal measures of iho Shampur, Chatahar, Patlabari 
areas, west of the Jiarakar river ; and the Bahira and Kapistha-Modan* 
pur areas east of the Barakar. 

(c) The iipptT Barakar coal mccosures of tho Jialltara-Kondua area just east of 
tho Barakar river. 


Intimate association 
with the coal seams. 


That the coal seams formed very favourable channels through 
which these widespread mica-peridotite intrusions could ramify with 
case is evidenced by tho distribution of these 
intrusives within these Lower Damuda rooks 
of the coalfield, for in the middle and eastern 
parts of the field, where the thick seams of the upper and middle 
measures have apparently died out, the mica-peridotite intrusions 
are confined largely to the lower Barakar measures within which the 
coal seams persist. A second, equally important factor appears, 
however, to have influenced the distribution of the intrusive networks. 
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Afl noted by Dr. Blanford, these rocks appear to be closely associated 
with the faulting of the area, and since- as will be discussed later — 
there is good reason to conclude that the ])eriod 

ltit|tnii|e association iy^trusion was at a time not far subsequent 
wiin laultin);. ^ ^ • 

to the faulting of these Gondwanas, it is reason- 
able to suppose that the planes of fracture, along which movement 
took place, served, in many cases, as the main channels up which the 
magma was intruded, until suitable strata were reached within 
which the more fluid, later products of the magma might digress with 
comparative ease. Several instances of a mica-peridotitc dyke in- 
trusion following the line of a prominent fault have been observed in 
the Raniganj field. Again, in the case of the main southern boundary 
fault of the coalfield, to the west of the Barakar river, wJierc the 
Barakar rocks are exposed abutting against the metamorphics, ;; 
numb<‘r of irregular dyke-intrusions arc met with within a very short 
distance of the line of fracture, and miming roughly parallel or 
sligJitly oblique to this main dislocation. The close association of the 
wides[)read mica-peridotite intrusives of the Shampur, Chatabar, 
and Patlabari coal measures, adjoining this main boundary-fault 
appears, therefore, to bo more than accidental. Faulting on a 
large scale is prevalent in the Barmundih tract, whilst a large 
strike-fault of 400 to 500 feet throw, together with minor disturb- 
ances, limits the Barakar measures of the Balltara-Kcmdua area. 
Tlie complex sill-intrusions of the Bahira (Borrea) tract aj)pciar to 
be undoubtedly connected with the large mica-peridotite dyke that 
follows the line of the dip-fault separating 'uhe Lalbazar-Bahira 
areas, whilst the numerous dislucafions along the northern part of 
the field, in the Alkusa-Sarshatali tract, might equally well have 
influenced the wide-spread sill-intrusions that intersect the lower 
and middle Barakar measures of these localities. 

Jn pointing out the intimate association that exists betwreen 
these intrusives and some of the principal zones of faulting, it is not, 
however, suggested that such displacements can be taken as an indi- 
cation of the presence of nciglibouring peridotitc intrusiv(\s. This is 
far from being the case, and, in fact, several instances arc suggested 
where the presence of a fault appears to have limited the transgres- 
sion oJ the intrusions. Examples of tl esc include the fault separating 
the Barmundih-Ramnagar area, the latter being comparatively free 
from such large mica-peridotite sills ; and the fault separating the 
Bahira L:tlbazar ai?ea. A third, the main Adjai river strike-fault. 
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is of still greater significaiice and has an important bearing on the 
relative ages of the faulting and of the intnision of these ultm, -basic 
rocks. Mention has already been made of the 
Tratfs-Adjai fault extensive mica-pcridotite sill outcrops of the 
lower Barakar measures, running from Sarshat- 
ali to just north of Churulia to the south of the Adjai river. Had 
these intrusions taken place at a period previous to the displacement 
along the line of the Adjai river fault, it would have been expected 
that the magma would have continued upwards, to the rise, and so 
penetrated the equivalent coal measure horizons now cropping out 
in the I’rans-Adjai portion of the field. Such was not the case, 
however, for within tlie latter tract of lower Barakar measures, 
although th(5 maiji coal seam persists in quality and thickness, mica- 
pcridotite rocks are extremely rare, and not a single sill-intrusion, 
comparable in siz(‘ to those of the area south of the Adjai, is met with. 
Such evidence strongly suggests that the displacement of this Trans 
Adjai ar(\a of Lower Gondwana sediments had already takfui place 
prior to the intrusion of the mica-peridotite magma, and that the 
zone of metamorphic rocks that, as a result of faulting, intervened 
between these two areas, formed an efficient barrier through which 
the magma was unable to penetrate. 

As previously mentioned, these complex dyke and sill-intrusions 
also occur, thougli on a less widespread scale, within the strata of 

. . . the Kaniganj measures. These areas of intru- 

Distributlon within . • , ^ 

the Ranlgan) measures, include : — 

(a) The lower Ufiniganj coal nie&surcfl of the Stanktoriya (Sanctoria), Siidi- 
Kanyapur, Jumuria and Majiara arcaa. 

{h) The middle Jlaniganj coal measures of the Majiara-Kana-8hripiir area. 

(c) up])er IJaniganj eoal measures of tlui Siarsol area, to the north of 
Kaniganj. 

The intrusions of the latter area are possibly connected with the 
disturbances that resulted in the several large cross-faults of the 
Siarsol locality. 

In the case of the large mica-pcridotite sill that is seen to follow 
the approximate liorizon of the 7-foot Shripur seam of the middle 

Intrusions quesllon- measures, it is strongly suggested 

ably affected by cross- that this intrusion has been displaced by the 
several large cross-faults that intersect the 
sedimentary strata of this area. The alternative explanation is, 
that the intrusion has, for some unknown reason, selected the same 
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horizon throughout this disturbed tract, though why it should have 
done so is difficult to explain. The intrusion appears to be largely 
confined to the Shripur seam, relatively thin and of inferior quality, 
whilst lower coal scams of considerably greater thickness and of a 
mu(;h superior quality, have remained largely unaffected. Unfortu- 
nately, the outcrops are relatively poor, so that it is not j)08sible to 
observe the exact relations between those intrusions and the several 
cross-faults. 

A somewhat parallel plienomenon was observed in mapping the 
large peridotite sill that occurs within the lower Barakar measures 
of the iSarshatali-Ohurulia area. A number of relatively minor cross- 
faults intersect the strata, and the outiTops of the sill, ketjpirig as they 
do to a])])roximat(dy the- same horizon within these mcasurt'-s, suggest 
that tliese minor displacements are subseqiK'tit in age to the intrusion. 


Tlie sill intrusions within the. middle Barakar measiircis ])etwccn 
Madanpur aJid Sarshatali arc also suggestive in a Himil.‘i.r manm^r. 
In the case of the Sarsliatali-Churulia ar(;a, liow(‘.ver, it should be 
mentioned that the inica-peridotite appears to follow (dosely the 
probable line of outcrop of the main coal scam of that area, so that 
the marked preference that the sill-intrusions exhibit for the coal 
scams may, in this instance, supply the necessary explanation of 
their apparently faulted character. 

In some cases, the more vertical mica-poridotito dyke intrusions 
transgrt'ss directly across a line of faulting, proving them to bo of an 
age subsequent to these displacements. 

As in the case of their mode of occurrence, so in their physical 
characters, these ultra-basic intrusives show considerable variation. 

This is the result of, firstly, differences in the 
mincralogical composition of the intrusions at 
the time of injection, and secondly, varying degrees of weathering. 
In no instance was a specimim totally unaffected by atmospheric 
weathering met with in the Ilaniganj field. Th(i least altered types, 
d(irived from the interior of several of the larger intrusions, were of a 
fine, hard texture, blue-grey to greenish in colour, with prominent 
olivine, and in some cases, abundant bronze biotite. The outer 
portions of such intrusives were usually weathered to a brown or 
yellow colour. In other instances, the whole of the intrusion, as 
seen at the outcrop, assumed variegated red-purple to yellowish 
tints, was relatively soft and porous, and so closely simulated 
a sandstone habit that to the untrained eye such specimens 


Physical characters. 



GEOLOGY— INTRUSIVE IGNEOUS ROCKS. 


87 


were, in the field, very liable to prove deceptive. Other examples 
were met with from Avhicli the iron content had, apparently, 
been almost totally removed, the resulting rock being somewhat 
vesicular and of a white to light grey colour. Within the coal 
mines these dyke and sill intrusions were usually extremely hard 
and costly to penetrate ; but in the case of a few small 

dykes, up to about one foot in thickness, the rock had been decom- 
posed into a soft, white or light coloured ‘ clay which was used by 
the miners for white-washing their houses. 

The petrology of the ultra-basic intrusives of the Raniganj and 

associated Damodar valley coalfields has received the attention of 

^ , . , , ^ , several earlier writers. The first microscopical 

Petrological characters. ... i i . 

examination was made by Mr. F. Kutley, m 

1880.^ Mr. P. N. TjOSO, in 1888,^ described three specimens obtained 

from Laikdili and Raniganj, under the name ‘ Kersantitos ’. Later, 

in 1891, Sir Thomas IfolIamF examined similar material c()llt?cted 

in the (liridih field and, as a result, suggested that the name ‘mica- 

])eridotite ’ was iiiorii correctly applicable to this group of Intrusions. 

In 191G, Dr. Fermor described c(‘rtain types from Bokaro as apatite- 

mind to and inica-peridotite. More recently, Dr. Fox,^ in adding to 

tlu'. literature on the sulijcct, indicated that the name * mica-perido- 

iite * is liable to be somewhat misleading when applied collectively 

to the (lifTeHMit varieties of this ultra-basic series. 

During the recent re-survey of the Raniganj field, the examination 
of a number of specimens was carried out principally by Messrs. 
Baiierji and Auden who, after including in tlioir investigation Sir 
Thomas Holland’s specimens, state as follows : — 


Variation in niinera- 
logical composition. 


‘ There is a great variety of type, fri the held, the bulk of the rocks are lampro- 
phyric in appearaiieo with coarse and finely crystalline types 
sporadically distributed, with or without visible phonocrysts 
of olivine. These are frequently cut up by veins almost 
free from biotite. In addition, there arc a largo number of exposures, 
especially of sills, of fine-grained “sandstone” weathering rock without visible 
luioa, and more rarely dykes of amygdaloidal non-inicaceous rock were observed. 
The colour ranges from tl\o dark peridotitic rocks of Ciridili to the more usual 
glittering lamprophyres, and to brown and green varieties. Microscopical examina- 
tion fully confirms tliis wide variety of types, both in regard to slices from rlifferent 


^ Trtins, North, Eng. Inst. Min. tfc Meek, Eng.t XXX, p. 13, (1880). 
• Jttec. Geol. Swrv. Ind,t XXI, p. 163, (1888). 

*Op. eU., XXVIl, p. 129, and XXVIII, p. 121, (1896). 
•Op.ci<.,LlX, p. 371,(1927). 
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specimens, and to difforent parts of tho same rUco. Tho following characters may 
bo tabiiIat(Ml in a general description. 

1. livery gradation exists between rocks charactcMised by abundance of olivine 

(always as pseudoinorphs), scarce olivine, and an absence of olivine. 
Tho pseudoinorphs after olivine are very variable, commonly being : — 
tt. Centres of calcitc with margins of limoiiite. 

&. Centres of quartz, with cracks of limonite and carbonates, and with 
margins of limonite. 
c. Serpentine. 

2. Felspar is probably a more important constituent of the rocks which have 

been recently found than of those originally described by Holland. 
Its determination is frequently difficult, espe<ualiy in the large number of 
specimens in which it is thought to occur with brush (extinction in turbid 
interstitial patches together with chlorite, quartz, caibonates and ilnicn- 
itic material. In a few cases, however, tho presonet? of felspar is certain, 
ns when it occurs in veins as needles in spherulitie intergrowth with 
(juiirtz. On analysis, an almost hiotitc-free vein gave a potash perc(‘iit- 
{ig(‘ of 4*87 and soda of l*t>2. Since tlu'.re is little biotite to e«anso sucli a 
peioentag(? of jxitash, it is concluded that tbi^ potash is pit'sent in ortlio- 
elase felspar. WaU‘r-(!lear mierolitc'S, scattcued throiigliout some of the 
slices, appear also to he orthoclasc. 

3. Quartz, as just immtionod, occurs intergrown with felspar, and in the inter- 

stitial patches associated with ehloritc, carbonates, ilmenite and probable 
felspar. It also occurs frequently in veins as perfectly clear crystals 
associated witli rhomhohedra of carbonates. Holland b('lii‘VC(l that the 
presence of quartz was due to tho weathtuing of the rock resulting in tho 
iilu'ration of silica and the removal of the soluble bases. While; this 
explanation may hold for specimens which are decidedly weathered, it 
Heiuns better to regard the; quartz in the fresh specimens as a linal crystalli- 
sation product of the magma.* 


‘ More work is required before tho rock types found in tho intnisions in the 
Damuda sediments can he pro^jerly classified. Consideration of aplitic veins alone 
might tend to over-einpliasise tlie importance of tlie later products of crystal] isation, 
hut the work tliat has been done up to date goes to show that such late jjroducts are 
not confined to these veins hut occur throughout the base of most of the specimens. 
While tho term mica-'peMotiU is applicable to the specimens (mostly from the Giridih 
coalfield) which were examined by Holland in 1894, it 
various typw” ° * appears that many of the rocks subsequently found in the 

Raniganj coalfield cannot he so designated. Some of 
tlieso hitter rocks may bo described as lamprophyres^ of miiicttic and perhaps 
of kcisantitic types ; wdiilst others, without mica, belong neither to the mica- 
peridotites nor to the lamprophyres. As Holland pointed out in 1894, apatite is 
rarely absent in any of the rocks, and is sometimes extremely abundant.* 

From a petrological point of view, therefore, it appears that the 
name ‘ mica-peridotite * cannot be strictly applied to embrace aU the 
varieties of this group of ultra-basic intrusives. 


The term ' mica-trap.* 


As a convenient mining term the designation 
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more 


‘ micAi-trap ’ might be applied, to distinguish these rocks from the 
easily-recognised ‘ trap ’ or dolerito dykes. 

Several analyses of the less-altered types of mica-peridotite have 
been carried out. The following, previously pub- 
lished by Dr. Fox,’ refer to the Raniganj field. 


Analyses. 



T. 

P. C. R. 

IT. 

S. K. C. 

Tir. 

S. K. C. 

8iOj 


. 



27-78 

44-21 

36-.53 

TiOa 





8-18 

2-21 

1-80 

AUO3 





7-83 

0-11 

14-08 

Fe^Oj 





4-70 

3-77 

5-63 

PeO 





6-82 

8-07 

6-26 

MgO . . 





16-05 

7-84 

7-20 

CaO 





10-02 

7-60 

8-51 

Ka,0 





0-75 

1-20 

1-70 

KjO 





3-77 

4-73 

1-18 

HjO (moist.) 





1-06 

3-01 

5-70 

jB^G (comb.) 






0-38 

1-05 

CO2 





Jl-01 

4-00 

6-14 

l>.o„ . . 





1-38 

2-77 

4-13 




'POTat. 


100-31 

100-01 

100-01 

SiKJcifie gravity 

• 

• 

• 


301 

2-72 

2-00 


I*. C. 11. — Mr. P. C. Roy, Asst, Curalxir, Geological Survey of India. 

S. K. 0. — Dr. S. K. Chatterjeo, Asst. Supdt., Geological Survey of India. 

J. Typiea. mica-peridotite, Mugina area, 

II. Mica-peridotite from Bahira colliery, near Kulti. 

III. Peridot ite dyke with mica in Dishergarh seam, Dharmma nala. 

Dr. Fox ui»t-es that — ‘ all analyses show traces to -I? per cent (III) Mnt) ; BaO is 
also present when looked for. In none of the samples could any peridott* (olivine) or 
recognisable augite be detected in microscope sections. Bronze mica is present abundantly 
in I and If, less so in III. Apatite is common in all, but is most conspicuous in I and 
III. Seq)ontino is seen in almost all the slides. Its occurrence appears to be intimately 
related to areas in which olivino has docomposod and also to patches in wiiich calcite 
(dolomite) is now present.* 

i Bee. Qeol. Surv. Ind., LIX, 402, (1927). 
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Metainorphic effects. 


Allowing for the damaging effects on the coal seams, which by 
reason of their jxiciiliar composition would bo readily affecjted by any 
appreciable rise of temperature, it is rather 
remarkable that tliese ultra-basic intnisives, 
occurring as they often dc as masses of very consid(‘ral)le thickness, 
have caused comparatively little inineralogical alteration of tlie 
sedimentary strata witli which they have come in contact. The 
sandstones in their immediate vicinity have be(*n considerably 
hardened, in some cases approaching semi- quartzites, and the argilla- 
ceous ])eds locally baked and indurated, but litlhi or no accompanying 
inineralogical changes wen* observed. In a few instances, angular 
fragments of Barakar sandstone, felspalhic gneiss, and ])egmatiie, 
several inches in widtli, evuhiiitl}' caught up in the intruded 
magma, were included witliin the larger dykes. In th(*se cases tlie 
sandstone fragments w(*re again considerably hardened, but other- 
wise the spee.iinens wore unaffoct(‘d. 

In their tiiennal efiVxjts on tlie coal seams, tlu* results vary c.on- 
siderably. In tlie case of certain of the Iarg(‘r, more regular dyke 
intrusives, the seam has been caked, or jiar- 
coaUMmsl ***^^ ^” tially caked to form a natural coke of vari- 
able coiujiosition, termed in hx-al nomeiuflalure 
jhnmi, for a distance of only a few feet on citluu* side, a distance 
small in comparison with the total widtli of tlu) intrusion. An equally 
wide zone of jktmui is, however, often met with adjoining the 
smaller irregular intrusions, c^ven though these may be only a few 
inches in thickness, and as a result of the abundance ol these 
anastomosing arterial and sub-arterial ramifications witliin certain 
areas, several of the most valuable coal sc'ains, both of tlui Barakar 
and of the Baniganj measures, have been so largely conv(!rted into 
jhami that they cannot, at the pre.s(mt time, be profitaldy e.xiracted. 
As will be. noted from the analyses given below, even tlie caked 
jhama coal irnmediatidy a<l joining the intrusions, still includes 
a small percentage of volatile matter. From the above-mentioned 
metamomhic characters, it is, therefore, quite obvious tliat tlie 
temperature of the peridotitc magma was comparatively low at 
the time of injection. In this connection Dr. ¥ox states — 

‘ Basalt fuses at about 1000° C., whilst the fusing point of peridotite is probably 
less. The evidence of the volatile material remaining in natural coke (jhanta) at 


* Mem. aea. 8urv. Jnd., LVl, p. 142,(1930). 
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the contact with the intrusions, suggests that the fluid mica-poridotite was probably 
lower than 1200® C. or even less than 1000® C.’ 

On the other hand, the mode of occurrence of these ultra-basic 
ramifications proves conclusively that the magma was in an extremely 
fluid condition at the time of its injection, lleiprescuiting, as these 
irregular injections apparently do, the end product of tliis intrusive 
series, it is ])rol>al)le that the volatile matter of the magma— (lou])tloss 
including a large proportion of superlieated steam — was higl)ly 
concentrated, and influenced the degree of mctamor])hisni not only 
by incjreasing the mobility of the magma, but also by penetrating 
the adjoining coal and causing its partial distillation. 

This cpiestion of the conversion of the coal into jlnmn by the 
metamorphic action of tlicse ultra-basit; injections, has })(‘en pre- 
viously discussed at considerable length by Sir 
subjecUliW. *'*' 'I’lioinas llolliuid (in ln« piipcrs previously 
referred to). Dr. Kermor,^ and more recently by 
Dr. Fox, both in his memoir on the Jliaria field,® and also in two 
interesting papers pnblislied in ‘ (^pital \ during 1 920.® 

Ill the above-nicntioned j»iib]i<5ations, tJie two latt(T writers have 
done miKjh to clear up the inisunderstaTiding that has arisen in tlie 
past regarding the. terms ‘ natural coke ^ jhawa \ and ‘ Imrnt coal \ 
all three of which liave at one time or another bei»n used synony- 
mously in referring to the naturally caked coal of those scams of the 
Damiula valley coalfields that have been aflfectcMl by these ultra- 
basic dykes and sills. 

In ])hysical character, the jhama immediately jid joining tliesc 
intrusions closely resembles in its dark or silv('ry-grey colour, and its 
prismatic structure, the metallurgical coke used 
oljlkw^***^****^*^**” furnaces. Unlike such artificially- 

Jormed coke, however, it is -inifortnnately 
from a mining point of view- extremely hard and very com]>aci. 
Furtln*!* away from the intrusion, howev<*r, the jhawn is of a .softer 
texture, though tlic strati fic.ation of the coal has been destroyc'd, 
whilst at increasingly greater distances the ])(*rcentage of volatile 
matter increases so that at a point, varying np to scive.ral fe(*h away 
from the mica-peridotitc, tliis partially caked coal passes gradually 
into the unaltered seam. 

> Trana. Min. Ckd. Inst. Ind., Xll, p. 58, (1918). 

• Mem. Oeol. 8urv. Ind., LVI, p. 128, (1930). 

■ CapOal, 21th June 1929 ; 29th Aug. 1929, pp. 507-509. 
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In the case of the jhama of the Laikdih quarries, Mr. Bose^ gives 
two analyses of this columnar contact coke, together with one analy- 
sis of the normal unaltered coal. The details 
of these assays are as follows : — 








Oolumnar coke. 

Normal coal. 

Water . 






Per cent. 

(I) 

.3-38 

Per cent. 

(2) 

2*98 

Per cent. 

2*48 

Volatile matter 


, 

, 


, 

9*02 

7*62 

28*72 

Fixed carbon . 


, 




68-60 

78*00 

60*20 

Ash 

• 

• 

• 

• 

• 

19*00 

11*40 

8*60 


An interesting example of the similar effects that have resulted 
from the intrusion of a series of lenticular-shaped mica-peridotite 
sills in the upper part of the 15 foot seam 
Bahira quar^f (Bahira 5 seam), exposed in the quarry about seven 

furlongs west-north-west of Bahira (Borroa) 
village, is described below. The coal seam is overlain by a bed of 
massive, hard, Barakar sandstone. Along the south side of the 
quarry the sill of mica-peridotite (see Plate 9), although keeping to 
approximately the same horizon within the coal seam, varies (;onsi- 
derably in size. In places it is only from 2 to 4 inches thick, but it 
swells out at varying intervals into ovoid masses as imicb as 20 
inches in diameter. The coal in contact, for a thickness of from 3 to 
4 inches, has been partially caked, and occurs as bard dense jhavna 
showing marked columnar jointing. The pendotite itself is also 
much decomposed, being of a whitisb-yellow colour and fairly sott. 
The iron-content of the rock has been leached out by percolating 
water and has caused the discoloration of the coal seam along its 
numerous joint and cleat faces. The intrusive lenticle (P), had in the 
instance referred to, expanded witnin the u}»permost part of the seam 
so that it almost came into contact with the roof sandstone. Ilie 


coal (A), immediately surrounding the intrusion, had become partially 
caked for a distance of about three inches to form a very hard, compact 
jhamay but outside this narrow zone the seam was apparently 
unaltered. Above the mica-peridotite intrusion, however, projecting 
from cither side into the hard sandstone, were two ‘ stringers ’ of 
hard coal (B. B^) evidently representing offshoots from the top of the 
seam. Samples were taken of the unaltered coal, of the jhatna 


* Eec, Oeol. Surv. Ind„ XXT, p. 163, (1888), 
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(A), and of tLe coal ‘ stringers * (B. B'). These, on analysis, gave the 
following results : — 






Unaltered 

coal. 

(C) 

Jhama. 

(A) 

Coal 

‘ stringers.* 
(B. B») 





Per cent. 

Per cent. 

Per cent. 

Moisture 




1*47 

1*96 

M 6 

Volatile matter 




29*46 

13*68 

21*65 

Fixed carbon . 




60*66 

66*13 

67*04 

Ash . . . 




18*52 

28*2.3 

20*26 

Speoifio gravity 




1*39 

1*68 

1*48 

Caking properties 




Cakes fairly 
strongly. 

Does not 
cake. 

Cakes. 


(Analyses by Mr. A. K. Banerji.) 

The phenomenon represents an interesting instonce of the relative 
heat conductivity of hard sandstone as compared with that of coal. 
It has previously been mentioned that the caking effect in the coal 
adjoining the peridotite intrusion is represented in a ;ione of not more 
than three inches width ; beyond this tlic coal is apparently unaltered so 
far as the heat action of the intrusion is concerned. On the other 
hand, the close-grained roof sandstone, about inches thick above 
the peridotite lenticlo, has allowed suflicient conduction of heat as to 
cause the partial caking of the coal ‘ stringers ’ (B. B^) not only 
immediately above the intrusion, but also extending on either side 
for a distance of several feet. Such phenomena indicate a heat con- 
ductivity factor for tlie sandstone several times greater than that of 
coal. 

With the decomposition of the peridotite, accompanied by the 
leaching action of percolating water, an efllorcscence of a white, 
crystalline substance was deposited on the ex- 
Whlte efflorescence posed faces of the intrusion and of the adjacent 
mlca-perldoflte?^”*^^** coal. This efflorescence on analysis gave the 
following results ; — 

Per cent. 


Silica (SiOg) 6*71 

Alumina (AJ^Os) 0*H7 

Ferric oxide (FgjOs) ..... r . 1*06 

Magnesia (MgO) . 16*83 

Lime (CaO) 2*97 

Sulphur trioxido (SO 3 ) 31*67 

Chlorine (Cl) ......... trace 

Water at no® C 30*64 

Water of combination 9*78 

Phosphoric oxide (PfOg) ....... 0*82 


100*36 
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The substance is therefore chiefly magnesium sulphate with 
some oalcium sulphate, calcium phosphate, etc. The relatively high 
percentage of the phosphate further demonstrates the effect of such 
intrusions on the phosphorus content of coal in their immediate vici- 
nity, as recently described by Dr. Fox, in connection with the coals of 
the Giridih field. ^ 

A similar saline efflorescence has been observed in a number of 
instances in the underground workings of the various scams. It 
was met with both on the weathered surfaces of the intrusions and 
also along the cleats of the coal in the adjoining galleries. An in- 
teresting example occurred in the case of Kamnagar colliery where 
the Eamnagar seam was overlain by a sill of mica-peridotite rock. 
In this instance, the writer was informed, the water which percolated 
into the mine was sufficiently charged with magnesian sulphate as to 
temporarily affect the health of the miners who drank it. 

In his memoir on the Jharia field,* Dr. Fox includes a number of 
analyses of jhama collected from the scams of that area that have 
suffered intrusion. These specimens range from types that include 
only about two per cent, of volatile matter, and were apparently 
adjacent to the intrusions, to others of more distant origin contain- 
ing a far greater percentage of volatiles. 

(6) Dolerites. 

Distinct from the mioa-peridotite intrusions, are a number of very 
regular vertical, and occasionally inclined, dyke intrusions of dolcritic 
or basaltic type, varying from a fevr foot up to 

and distribution!^ thickness. These rocks not only 

traverse the Lower Gonviwana strata of the 
Raniganj field, but continue beyond the limits oi the coalfield into 
the Archaean metamorphics. Again, unlike the ultra-basic series, 
these igneous intrusives exhibit the following characteristics 

i. In no instance do they occur as irregularly-shaped sill-like masses, but 

invariably follow a very dofiniio trend, traceable for many miles among 
the outcropping sedimentary and motamorphio strata. 

ii. They intersect all the varieties of sediments alike, showing no marked 

preference for the coal seams as is the case of the ultra-basic intrusives. 

ill. They appear to be in no way connected with the faulting that has affected 
the Gondwana strata, and from the fact that they cut directly across 
those displacements they are definitely of an age subsequent to those 
oarth-movements. 


I Irtd,, LIX. pp. 371-404, (1927). 

Mtfn, Gfol. 8urv, Ind,, LVI, pp. 128-146, (1930). 
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iv. OEshoots from these doleritic dyke intrusions are rare, and where suoh 
branches do occur they also show marked regularity and usually follow a 
very definite direction. 

V. Their metamorphic effects on the adjoining strata include only the slight 
local induration of the sandstones and shales, and the crushing and partial 
caking of coal seams for a distance of only a few feet on either side ; 
far less marked than in the case of the mica-peridotite intrusives. 


The Salma dyke. 


Like the latter intrusions, the clolerites have not been met with 
among the Supra-Panchet or the Durgapiir beds. 

Of these doleritc intrusions, the Salma dyke— apparently so termed 
by Mr. Homfray, from its passing close to a shaft which he had sunk 
in Salma’— is the largest, and is well known 
to most of the mining community of the coal- 
field. Followed from the nortli, it is w'ell-observed about 120 feet in 
thickness within the mctamorphics a short distance west of Eanskuli 
and Clihotkar villages, keeping a steady S. 15° to 20° E. trend. 
Across the coalfield its direction varies sliglitly between Amdiha 
and Baliapur to the south of the Nonia stream, but further south 
it follows a very definite S. 18° to 20° E. line. It is prominently 
observed in the crossing of tlie Nonia mla where it is somewhat 
thicker than to the north, and continues, cropping out promi- 
nently over long distances, via Purana Chatti, Bara Pukhuriya 
colliery, and Damra, to the Duniodar river near Boladanga. Across 
this tract of Gondwana outcrops tlie dyke is of the order of 150 to 
160 feet in width. Among the Banigaiij sandstones of the Damodar 
it forms a marked outcrop (see Plate 10, fig. 2). South of the river, 
it follows the same general direction through Sahebdanga village, but 
as the southern boundary of the field is approached it either dies out 
or is hidden beneath the superficial capping of soil and alluvium which 
covers a large part of these areas. Several minor vertical intrusions, 
of relatively small ^idth, and of only local occurrence, exist as 
branches to this main intrusion, whilst in the northern side of the 
Damodar river a 12-foot dyke is ob.scrved, inclined at an angle of 60° 
within the sandstone outcrops. Another branch intrusion, only a 
few feet in thickness where it joins the main dyke in the northern 
bank of the Damodar, appears to increase considerably in width to the 
south and to continue south of the river, via Bhara village, in a direc- 
tion parallel to the main Salma dyke. As in the case of the other 
intrusives of doleritic type, the adjoining strata have suffered little 
from the injection of these wide intrusions ; in the case of the Bara 


u 5} 


1 Mm. Ged. Sun. Ind., Ill, Tt. 1, p. 141, (1861). 
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Pukhuriya mine the workings had extended up to within a short 
distance of the main dyke, and although the coal in the immediate 
vicinity was markedly crushed, the thermal effects of the intrusion 
were very slight. 

To the south and 'west of Asansol, a well-marked dolerite dyke, 
about 50 feet thick, runs in a N. 42® W. direction via Narsamuda 
colliery. To the south-east, this dyke is possibly 
he arsamu aye. represented by the relatively thin intrusion, 
up to nine feet in thickness, which trends towards the Salma dyke just 
north of the Damodar river. North-west, it crops out at intervals 
within the Raniganj measures, but appears to die out a short distance 
north of Sitarampur. 

Cropping out first near Sitarampur railway station, the Sitaram- 
pur dyke continues in approximately the same north-westerly direc- 
tion as the Narsamuda intrusion, running via 
c tarampur y c. Lachhmanpur village, it enters the metamori)liics 
near Debipur. Its thickness varies from 20 to 30 feet. An approxi- 
mately parallel dyke traverses the Kulti-Kendua area. 

To the east of Asansol, another well-marked dolerite dyke- 
intrusion runs north-north-eastwards via Satpukhuriya village. This 

dyke appears to link up w^ith the main Salma 

The Charanpur dyke. ^ 

Trunk road. It is possibly the continuation of this intrusion that 
traverses the old workings of the Charanpur mine. To the south of 
Satpukhuriya it is about 45 feet in width. 

In physical character, these rocks resemble the similar intrusions 
of the more western and southern Gondwara areas. Though some- 


^ ^ times almost unweathered, and massive in 

Phytical charaden. ,, • j. x 

occurrence, they often exhibit prominent rect- 
angular jointing, and have in some instances, particularly near the 
exterior of the intrusives, been markedly weathered externally in a 
concentric manner simulating ‘ Irappoid ’ basalts. The unweatheied 
specimens vary from black to dark grey, the weathered product 
being of a dark-green or brownish colour. The middle portions of 
certain of the large dykes are of a relatively coarse crystalline texture, 
though in the case of the smaller intrusions and of the outer portions 
of the larger, a medium to fine grain is observed. 

Under the microscope, these rocks exhibit characteristics varying 
from normal dolerites to distinctly porpbyritic types with and without 

Petrological characters. . ^^«”OcrystB of zoned plagioclaee, averag- 

ing basic labradorite in composition, occur in 
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an ophitic ground-mass of aiigitc and lahradorit<x together with 
ilmenite. Glassy crystallisation residues, in patches, fill up the 
interspaces. 

Regarding the differentiation of these basic intrusions of Gond- 
wana age from the suggested ‘ Dliarwar ’ doleritcs of the inetamor- 
phics to the north of the Adjai river, Mr. Auden notes tlie following 
points of dissimilarity ; — 

i. The common occurrence of interstitial glass, which has not been observed 

in the Dharwar dolorites. 

ii. Tho felspar is usually turbid ; in the Dharwar types it is usually clear. 

iii. The absence of a pronounced opliitic habit of tho augitos in tho case of tho 

Gondwana typos. 

iv. The absence of rhombio pyroxene in tho Gondwana intrusions. 

It is obvious from the above-mentioned habit and metamorpliic 
effects of these doleritic intrusions that, at the time of its injection, 
this basic magma Avas at a relatively low tem- 
ffuldlty’onhemagmL"^ perafcurc, and that it was considerably more 
viscous than was the ultra-basu; magma that 
resulted in tlie intrusive complex of miea-ijcridotitc ami lam])ri)phyrio 
dykes and sills. Causing, as they do, so little disturbance of the 
adjoining strata, and unreliitcd, a.j)j)arenlly, to any lines of earlier 
movement or planes o( weakness, it is tliliicult to eone-eive tlic CAUct 
^nodiiH openmdi of these large magiuatio injections of tloleritc and 
basalt. 


As a result of their limited occurrence, regular liabit, and very 

slight detrimental effect on the (5oal scams, tliesc doleriie inlrusivcs 

, „ , , present no great oijstaeles to mining in the 

Influence on mining. • .1 iji 

Kaniganj licld. Rxeept in those areas hidden 

by alluvium, the larger dykes can usually be ac(mrately followed 

from tlie surface outcrops, and on account of their relatively vertical 

liabit, their positions underground can, normally, he estimated with 

considerable accuracy. By reason of their extremely liard li‘xture, 

and their occurrence as dykes of very considerable thickness within 

the areas already exjiloited, these intrusions are usually left as 

barriers within the mine and arc rarely exposed within the workings. 

Their approach is often evidenced by a steady influx of water, 

which is in some cases impregnated with hydrated oxide of iron. 

As a result, few opportunities arose wlien it w^as possible to 

examine tho dolerite-coal junction, and in the case of the Narsamuda 

mine, where tho dyke had been penetrated, the workings were, 

unfortunately, olosed at tho time of the writer’s 




98 


GEE : THE EANIGANJ COALFIELD. 


was informod that the seam had suffered to within only a few feet of 
the edges of the intrusion. 

No extrusive phase, in the form ol lava flows, is encountered within 
the Raniganj field, either in the case of the basic or ultra-basic types. 
There is little doubt that at the time of injection of these dykes and 
sills the Lower Gondwana strata were deeply buried beneath Supra- 
Panchet and higher Gondwana beds. Thedolerite intrusions, doubt- 
less belonging to the similar group of basic rocks that have been 
met with in the more western coalfields and 

yeo e Intrusions, adjoining crystalline areas of Bengal and 

Bihar & Orissa, have usually been correlated with the volcanic 
basalts of tlie Rajmahal hills, of an age not older than Lower Jurassic. 
This correlation was originally suggested by Dr. Blanford.' Recent- 
ly, however. Dr. ¥ox* has pointed out that the Damodar valley 
dolerites may well belong to the Deccan trap period of vulcanicity, 
indicating a probable Middle Cretaceous age. That these dyke- 
intrusions of the Raniganj field were injected at a time subsequent to 
the faulting of the area is very definitely proved by the fact that 
they were unaffected by those displacements. 

The ultra-basic, mica-peridoiito and lamprophyric intrusives have, 
on the other hand, been shown conclusively to be very closely asso- 
ciated with these earth movements, though, at least in the great 
majority of (;ases, they also belong to a period subsequent to the 
displacements. This evidence alone suggests an age at least slightly 
older than the dolerites ; but since this ultra-basic series is met with 
among the Panchet sedimentarics, and since ^he major faults of the 
field also affect the Supra-Panchet strata (of suggested Rhactic age), 
it is obvious that they must belong to a period not older than the Lias. 
If we assume, therefore, that the dolerites are the dyke representatives 
of the Rajmahal lava-flows (also of Lower Jurassic age), it follows that 
the two series of intrusions weit> injected during a relatively short 
space of time, during the early part of the Jurassic period. 

The evidence of the Raniganj area at least indicates a sequence of 
events in the following order : — 

i. Earth-movements resulting in at least the major displacements of the 

Gondwana strata, followed very closely by 

ii. the intrusion of the ultra-basio (mioa-peridotite and lamprophyrio) seiios, and 

iii. the intrusion of the dolerites, definitely subsequent to the faulting. 

» M&n, Oedl. 8urv, Ind», HI, Pt. 1, p. 149, (1816). 

■ Op. eU. LVI, pp. 113.114, (1930). 
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Furtlicr evidence regarding the relative ages of tLese two groups of 
intrusions is brought forward by Sir Thomas Holland,^ in connection 
with the Giridih field* He states : — 

‘ Where their (the basalts) junctions with the peridotitcs have been exposed and 
examined, it is seen that the latter rocks aro displaced and cut through, proving tho 
basalts to be distinctly younger than the mica-peridotites.* 

Within the Jharia field, Dr. Fox* has recently found an exposure 
south of the railway cutting, cast of Baniangora, where two faults are 
followed by later mica-trap dykes, and wljcre both faults, and less 
clearly tlie mica-traps, appear to be cut by a dolerite dyke intrusion. 

» Ree. Oeol 8urv, Ind., XXVHI, pp. 129-130. (1895). 

• Mem. Oeol. Surv. Ind., LVI, p. 127, (1930). 



CHAPTER XII. 


GEOLOaY—( 

Structure— Folds and Faults. 

That tlic area of Gondwana rocks thiii now constitutes th<‘. 
Raniganj cojilfield was subjected to a phase of relatively steady 
subsidence, extending over a very long epoch, during late Palflco- 
zoic and early Mesozoic times, is evidenced by the unbroken sequence 
of sediments of constaul fresh-water, or estuarine type. There is, 
however, no reason to suggest that this area of gradual subsidence 
and accompanying sedimentation was limited by any tectonic struo 
turcs — either rift-faults or pronounced folds — as has been previously 
suggested. On the contrary, there is little doubt that the present 
tract of Gondwanas, now included within the Raniganj coalfield, 
represents only a very small portion of the original area of Gond- 
wana sedimentation, and owoij its preservation to the fact that it 
has been subsequently faulted down within the Arcliican land-mass 

„ . . , , and lias thus been protected against the forces 

Faulting subsequent « . i i • a 

to the deposition of the of erosion and atmospheric weathering. As 

Uondwflnas. previously observed, it is more than 

probable that this tract of Gondwana sedimentation continued, un- 
broken, in a general oast to west line, across clic ancient laiul-masses 
01 Bengal and Bihar & Orissa, and westwards into Central India, 
and that the Damodar valley coalfields, as now represented, arc 
merely isolated remnants of this once continuous Gondwana field. 
How far eastwards this area of sedimentation existed ; whether it 
linked up with the present Gondwana tracts of the Darjeeling Hima- 
layas and of Northern Burma ; and if so, to what extent the deposits 
are preserved beneath the alluvium and laterite of Bengal, to the 
east of the present proved limits of the Raniganj field ; are all ques- 
tions which, in the present state of our knowledge, entail a very 
considerable degree of speculation. The latter problem is, however, 
one which, affecting as it does the question of the coal reserves of 
Bengal, is of great interest to the mining as well as to the geological 
world. Although, within the Raniganj field, there are indications 
of the thinning out of the Barakar measures in the north-eastcru areas, 

( 100 ) 
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there is no reason to suggest the absence of the Damtidas iiielu<ling, 
in all probability, workable coal scams at least within the Baniganj 
beds, for a considerable distance to the east beneath the latcrite 
and alluvial deposits, which eadst beyond the present proved limits 
of the coalfield. That the alluvium thickens eastwards is more 
than probable. At the eastern extremity of the area included in 
the present survey, the general strike of the uppermost Baniganj 
measures is proved by borings to be in an east-north-easterly direc- 
tion, This, combined with the evidence of the Kalipur bore-hole, 
might suggest the greater likelihood of workable coal scams being 

Extension of the ^ eastern alluvial tracts well 

Qondwanas to the east to the north of the Grand Trunk road. Owing 
of the coalfield. -to the lack of available information, how- 

ever, it is impossible to theorise on the geological structure of these 
hidden tracts of Gondwana strata, and the success of any explora- 
tions, which might in the future be carried out, must be largely a matter 
of chance. At the end of the present survey, tht' late Rao Bahadur 
Sethu Rama Rau extended his work to the south east beyond the 
limits of the attached geological map (Plates 19 and 20). In the 
area around Mulliahara (Malliarah), south of the 
M^lliahara Bamodar river, he discovered outcrops of sand- 

stones and shales comparable to tliose of the 
Rauigaiij measures. This tract was previously thought to be 
covered by alluvium, so that the discovery of these rocks in situ 
is of considerable interest, and should their correlation witli llie 
Upper Damudas of the Raniganj field prove, correct, it sliould throw 
additional light on the problem of the extension of the Gondwanas 
beyond the present pioved limits of the coalfield. 

There is little doubt that the Jondwana rocks of the major 
portion of the Baniganj field south of the Adjai river, owe their 
survival largely to the existence of the main 
The southern complex boundary-fault which, limiting these 

oun ary- au . deposits to the south and west, has caused 

them to subside within the harder Archaeans to a depth varying 
up to at least 9,000 feet in the vicinity of Panchet hill. With the 
exception of certain tracts along the middle portion of the field, 
afiected by strike- or oblique-faults, the north- 
^northern limits ©ni limit of the coalfield is, in contrast to the 
southern, one of natural deposition, represent- 
ing the uneven Archnean land-surface that existed in early Gond- 
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wana times. This Archsean-Lower Gondwana junction has siiL- 
Bcqucntly been further complicated by a number of cross-faults. 

The main southern boundary-fault is by no means a single un- 
broken displacement, but rather a series of large strike-faults running 
en echelon. Commencing in the Archseans to the north-west, the 
displacement follows a S. 44° E. direction, bounding the Talchir 
and Barakar rocks just south of the Pusai 
fauh^ *^““bPaflabarl stream. About half-a-mile north of the Grand 

‘ Trunk road, its trend is locally affected by 

minor disturbances, south-east of which it continues very regularly 
in a S. 49° E. direction, bounding the Damuda rocks of the coal 
field to within about three quarters of a mile north of the 
Damodar river. Further south-east, this Pusai-Patlabari boundary- 
fault appears to continue as a cross-fault within the Gondwana strata 
of the Kastabad-Dcilya (Deoli) area. In the latter-named locality, 
the throw of this displacement within the lower Raniganj measures is 
of the order of 600 feet. Its extension further south-east cannot bo 
traced with any great degree of certainty, and although it probably 
decreases in throw in this direction, there is a suggestion that it may 
be the continuation of this fault tlutt appreciably affects the upper 
Raniganj strata of the Machkanda Jor, one mile north of Murulia. 

South of the Damodar liver, its place is taken 
The Panchet hill - by a second main boundary-fault, the Panchet 
emua au . ^ Jemua dislocation. This fault, running 

along the southern slopes of Panchet, Gorangi, and Biharinath hills, 
follows a general cast-south-easterly direction as far as the hill of 
Gorangi, east of which, to beyond Jemua, its trend varies from duo 
east to east-inclined south. Within this Panchet hill-Jemua 
tract, Gondwana horizons, varying from ISupra-Panchet down to 
upper Raniganj, abut against the Archseans. To the east of the 
longitude of Raniganj, the fault is hidden beneath alluvium. At 
several points this main dislocation is interrupted by a number of 
relatively small cross-faults. 

Regarding the Archaean-Gondwana junction of the Kastabad- 
Baghmara area, between these two main dislocations, it has been 
previously mentioned that there is good reason 
mara\oundary*** *^*^**' ^ believe that the boundary in the Damodar 
river is one of natural deposition, though fur- 
ther south, in the Baghmara area, a cross-fault doubtless limits 
the western extension of the Middle and Upper Damuda rocks. 
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As has been previously observed, the general inclination of the 
Gondwana strata of the lianiganj field is towards, or slightly oblique 
Tectonics of the l^bcse main southern and south-western dis- 

Qondwanas near the locations. As the faults arc approached, how* 
boundary-faults. ever, the effects of these immense subsidences 

are evidenced ; the older strata are in many cases brought up against 
the faults in the form of a sharp synclinal and in the immediate 
vicinity of the fracture dip at steep angles to the north-cast and 
north. Variations in the intensity of these accompanying disturb- 
ances have further complicated these synclinal Uacls, breaking them 
up into an alternating succession of small domes and basins, in some 
instances truncated to the south-west and south by the displace- 
ments. In the extreme north-west of the field, to the south of 
the Pusai nala, a narrow band of crushed Talchir outcrops is brought 
up in a sharp, probably broken synclinal, to the south-west of the 
Pusai stream. Further south east, the Barakar rocks swing round 
parallel to the main dislocation and, to the south of the Grand 
Trunk road, occur as an alternation of synclinal basins and anti- 
clinal domes. These structures include the Sharapur and Chatabar 
basins and the Kudia syncline. Adjoining the Panchet hill - Jemua 
fault, similar structures are observed, and have been studied in de- 
tail by Mr. Sethu Kama Kau.‘ Jn ihese instances, the alternating 
domes and shallow synclinal basins appear less complete, their 
southern limbs being truncated by the main displacement. Witliin 
the shallow truncated basins of Panchet, Gorangi, and Biharinath 
liills, the newer rocks, of Supra-Panchet and Panchet age, abut 
against the Arclueans, whilst in the intermediate areas the Kaui- 
gauj measures crop out, forming a prominent dome in the vicinity 
of Jemua. Immediately adjoining these faults, the Gondwanas 
are considerably shattered, the softer coal and shale bands are 
attenuated, and the more massive sandstones often indurated and 
silicified to form semi-quartzites. In the case of the Pusai-Patla- 
bari displacement, such induration and silicification is well-observed 
in the Barakar grits and sandstones in the vicinity of Chatabar 
village. To the west of the village, an elongated hillock runs paral- 
lel to the fault. The north east side of this small ridge is composed 
of Barakar sandstones, dipping steeply to the north-east. These 


Quartz veins adjoin- 
ing the boundary^ault. 


pass inside the ridge into a brecciated silicified 
sandstone zone, intersected by irregular veins 
of white quartz. As we approach the ArchaBans, 


^ Proo. Sixteenth Ind. Soi. Congn. Abat., AtiaU 8oe, Deng,, p. 281, 1020). 
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the quartz veiiiB increase and on the south-western slopes the rocks 
are definitely of hard, shattered, senii-quartzitic type stained with 
yellow to reddish tints. The micaceous hornblende-gneisses of the 
Archajans crop out just south-west of this silicified zone, striking 
almost vertically in an east-south-easterly to south-easterly direc- 
tion, oblique to the displacement. A similar hillock of crushed 
sandstone and semi-quartzite is observed a short distance to the 
south-east. In the approach to Patlabari, a narrow band of crushed 
Talchir strata crops out against the boundary-fault, in the southern 
steep limb of the Kudia synclinal. 

In the case of the Panchet hill - Jemua dislocation, similar 
silicification and brccciation is observed in the massive Supra-Pan- 
chet and Upper Panchet sandstones of the hills, which adjoin the 
soutliorn boundary of the coalfield, though in the intermediate 
areas, such silicification docs not appear to accompany the local 
shattering and steep inclination of the Gondwanas. Mention has 
already been made of the occurrence of mica-pcridotite dyke intru- 
sions within the Parakar measures immediately adjoining the 
Pusai-Patlabari fault. 

In the extreme north eastern part of the coahicld, the large oblique 
strike-fault of the Adjai river with a downthrow to the north-east, has, 
in a maniHir similar to the abovc-descrihod 

ic ja river au . boundary-fault, allectcd the preserva- 

tion of the Trans-Adjai strip of Damuda setliments. With the 
exception of local faults, and evidence of shearing in the Karabad 
area, the north-eastern junction of the Archi ans and Lower Damu- 
das of this portion of the coalfield, is again a line of natural deposi- 
tion. Following a somewhat similar east-south-easterly to south- 
easterly trend, the fault is largely hidden beneath the sand 
and alluvium of the river. It is, however, exposed in the right 
bank of the river near the pumping station, imlf a mile north-east 
of Amulia, the Barakar sandstones on the north-eastern side of the 
fault being considerably crushed and indurated. To the south-east, 
in the Birkulti-Bhuri area, Mr. Auden suggests that this fault passes, 
at least to some extent, into a monoclinal fold. Across this south- 
eastern area, the displacement continues as an oblique cross-fault 
within the Damudas, and, with a downthrow of several hundred 
feet to the north-east, brings the Raniganj measures of the 
Chhatrishganda-Kendra area against Ironstone Shales of the Bhuri 
locality. Tlie exact continuation of this fault to the east, within 
the Dalurband-Purushottampur tract, is uncertain, though it is 
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probable that, like the Pusai-Patlabari displacement, its throw 
decreases in this direction. 

In addition to these main dislocations, are a number of croBs- 
faults, some of very considerable throw, others of only minor conse- 
quence, which complicate the northern boun- 
*rti***** h **** coalfield and in some cases Con- 
nor ern ouii ary. southwards for a great distance within the 

higher Gondwana strata. In other instances, however, these faults 
appear to be confined to the Talchir and Lower Damuda outcrops 
of the northern part of the coalfield, and such phenomena led 
Dr. Blanford to suggest that some of these displacements might 
well be of Lower Damuda or even Talchir age. Unfortunately, 
the Barakar-Ironstone Shale boundary is so badly exposed that it 
is impossible to trace the effect of many of these displacements up 
into these Middle Damuda measures. Of these northern obhque 
cross-faults the following are the most important, the Jeruwadih- 
Ghagra fault, the Boldih fault and the Rajpura-Kalimati fault, to 
the west of the Barakar river ; the complex dislocations of the Bara- 
kar river area ; the Salanpur trough faults, the Itapora-Panuria fault 
and tlie Madanjmr-Sarshatali fault, between the Barakar and Adjai 
rivers. In the case of the Boldih fault the fracture is observed, 
to the cast of Boldih village, to be inclined at the low angle of 35® 
to 40°, and veins of white tu llular quartz intersect the Talchir sand- 
stones in the vicinity of the village. In the instance of the Salanpur, 
Panuria and Sarshatali faults the strata swing round markedly, 
almost parallel to the dislocation, so that the local structures include 
a succession of fractured monoclines following along the lines of the 
faults, with synclinals, pitching steeply southwards, in the adjoining 
areas. 

In addition to the above-described displacements, a glance at 
the geological map (Plates 19 and 20) show^s the existence of a 
number of displacements of variable throw and 
other large displace- direction, traversing the Gondwana rocks of the 
’”*”^** field. These disturbances include, in the western 

and middle portions of the field to the north of the Damodar river, 
the complex faults of the Barakar river - Kumhardubhi are^ ; the 
Begunia-Petana strike-fault of from 400 to 600 feet in throw, separat- 
ing the Barakar and Ironstone Shale beds ; the Debipur-Lakrajoria 
strike-fault, which limits the Barakar and Talchir beds to the north 
of Damagaria and Bahira; the cross-fault separating the Lalbazar 
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and Bahira areas; the strike-faults of the Paharpur area, which 
repeat the lower Barakar measures ; the strike- and dip-faults of 
the Jayramdanga-Barabani area; the large cross-fault separating 
the Charanpiir and Banksimila collieries and continuing south- 
westwards via Banbishniipur (Bonbistopur) to beyond Mohishila 
(Muslia) ; the cross-faults of the Ghoshik (Ghu8ick)-0helad area ; 
and the succession of large cross-faults of the Jamuria-Sekpur 
area, which, at least in the case of the Jamiiria dislocation, prob- 
ably continue southwards to Siarsol and Raniganj. In the eastern 
parts of the coalfield a number of strike- and dip-faults complicate 
the Raniganj outcrops, and there is every reason to conclude that 
equally large disturbances would be met with among the Gondwana 
strata beneath the laterite and alluvium to the cast of the present 
proved limits of the coalfield. To the south of the Damodar 
river, north of Gorangi and Biharinath hills, equally complex dis- 
locations affect the Raniganj and Panchet strata. 

In general, these displacements follow a very direct trend, though 
they often vary considerably in throw and die out within the coal- 
field. They all appear to be faults of the normal type with a hade 

varying from nearly vertical to as low as 45°. 

Hade of faults. a i. t t u ‘ai, i. 

An instance of a fault with such an appreci- 
able hade was noted in Messrs. Burn Co.’s Raniganj mine and again 
at Dcoli colliery. In some cases, these strike and dip displacements 
appear to cross each other with only slight deficction. The faults 
are accompanied by local marked shattering of the strata, and, 
as previously observed, in some instances by the intrusion of dykes 
of ultra-basic types. 

It will be gathered from the above description that the major 
complications of the Raniganj field arc the result of tectonic dis- 
placements of the normal tjqie resulting from the accommodation 
of tensional stresses. In the case of the larger displacements, local 
folding has accompanied these dislocations. 

In addition to these structures, however, there is, along the 

north-eastern boundary of the coalfield, some evidence of compres- 

^ , sional forces, causing the slight overthrusting 

Overfhrustins along , , i • i ° i t> i ® 

the north-eastern boun- local induration of the basal Barakar mea- 

sures. Evidence of such overthrusting is 
observed in these beds just north of the railway-line of the Churulia 
area, and again more clearly in the vicinity of Earabad in the Trans- 
Adjai area. In the former locality the basal Barakar sandstones, 
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including a few pebbles of white quartzite as in the undisturbed 
tract to the north-west, are somewhat silicified and indurated, and 
are intersected by occasional thin lenticular-shaped veins of white 
quartz running roughly parallel to the bedding of tlie sandstones. 
In the railway-cutting of Karabad, the Barakar-Archjean junction 
is well-exposed. At the north-western end of the cutting this junc- 
tion is definitely one of normal deposition, almost conformable to 
the quartz-mica-schists of this area. Further soutli-east, however, 
immediately behind the colliery, similar metamorphic rocks, imme- 
diately underlying the Barakars, include several thin lenticular- 
shaped bands of indurated grey shale and fine sandstone, running 
approximately parallel to the foliation of the gneisses, and strongly 
suggesting lit-par-lit injections. It is possible, therefore, that some 
of the strike-faults, which cut out certain of the lower Barakar 
measures of this locality, may be found to be in the nature of reversed 
displacements or inclined overthrusts. 

Regarding the exact age of the above-described faults and folds 
of the Raniganj coalfield, it is, as in the case of the intrusions of 
the field, impossible to dogmatise with any 
fowF degree of certainty. Evidence has already been 

brought forward proving that those earth-move- 
ments took place before the phase of doleritc intrusion, and, in at 
least the majority of instances, prior to the injection of the ultra- 
basic rocks. It is possible that minor faulting and folding com- 
menced in early Gondwana times ; on the other hand it is certain 
that the major displacements, afiecting as they do the Lower Gond- 
wanas and Supra-Panchets alike, took place at a later date, probably 
during Jurassic times. 



PART II. 

CHAPTER XIII. 

DETAILED OEOLOav AND CORRELATION OP THE COAU 
BBARINQ DAMUDAS. 

General Observations. 

In dealing with a series of estuarine, deltaic, and lacustrine 
sediments such as arc included in the Lower Gondwanas of the Damo- 
dar valley coalfields, lateral variations in detail are to be expected, 
even when comparing closely connected sections. In view of the 
fact, however, that the Gondwana areas of the various coalfields — 
now separated from each other by relatively wide tracts of metamor- 
phic rocks — formed, at the time of their deposition, one connected 
area of sedimentation, it would not be surprising to find a marked 
general resemblance between the various sedimentary stages not only 
of widely-separated portions of the same coalfield, but also of 
adjoining fields. Although separated by a metamorpbic tract to the 
extent of about 14 miles, a general correlation. 
General correlaflon between the principal stages of the Damuda 
with the Jharla fleld. Raniganj and Jharia coalfields, 

might therefore be expected. The latter area has been recently 
surveyed (on a scale of four inches to one mile) and described in detail 
by Dr. Fox, and from a comparison of notes the following cor- 
relation of the main stages of Damuda sediments, represented in 
the Jharia and in the western part of the Raniganj field, has 
resulted. 

Within the Jharia coalfield no rocks younger than the Rani- 
ganj measures are represented. As in the case of the Raniganj 
area, the Takhirs are well-exposed adjoining the metamorphics of 
the northern boundary of the Jharia field and bear a marked general 
resemblance to those of the former area and to the more western 
outcrops of the Damuda valley. In the Raniganj coalfield alone, 
occurs the sequence of grey and black shales with numerous iron- 
stone bands, of sufficient individuality and thickness to justify 
their being grouped as a separate series of Middle Damuda sedi- 
ments — the Ironstone Shales. The alternative name — Kulti shales 

( 1Q9 ) 



GEOLOGY OP COAL-BEABING DAMUDAS. 


109 


Tahla 2. 


Jharia ooalfiblt). 

llANIOAKJ OOALnEI.l>. 

ClasBi flea lion 
adopted by 
T)r. C. S. Fox. 

StagcB. 

Stages. 

Classiil cation 
adopted by the 
writer. 

aanlflmnj 

TiOhplil BandHfones (200 ft.) 

Kumnrpiir sand.stouPR (.SOO ft.) 


BanlganJ 

■ scries. 

(3,400 ft.) 

Tolmucha coal ineaBiircA (300 ft.) 

T^liiirla eoal mrasiires. 

(1.840 ft.) 

Jamdiha •andstones. 

nijiill sandstones. 

ITurulldlh eoal meaaurcfl. 

Sitarampur coal measures. 

Barren 

meaeurcB. ^ 

(2,080 ft.) 

1 

Ifahtida sandstones (600 ft.) 

Ethora sandstones (600 ft.) 

Ilarlharpnr oarbonaoeous shales 
(200 ft.). 

Ironstone Shales (Kiilti ahales). 


Petla tandsiones (200 ft.) 

Begunia sandstones (100 ft.) 


Barakar 

■ series. 

(2,100 ft.) 

Shibbabudih shales. 

Begunia shales. 

Barakar I 
serfes. 1 

(2,000 ft.) 

Xo. XVTITseani. ?i 

M^lddle d'. Lower Barakar mca* 
ftiires. 

— Begunia seam. 

Middle A Lower Barakar mea- 
sures. 


—has been suggested by Dr. Fox for these beds. In the coalfields 
to the west, these Ironstone Shale sediments appear to have thinned 
considerably (as noted in the foregoing Table 2) and Dr. Fox suggests 
that they are represented in the Jharia area by only 200 feet of 
argillaceous strata. Such a pronounced variation in the thickness 
of these sediments is not surprising, considering the probable lacus* 
trine conditions that prevailed during that epoch. It has been 
previously noted that the Damudas represent a group of sedi- 
ments relatively conformable throughout. It therefore follows 
that, in dividing these beds into the various series for the purpose 

I 
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of geological mapping, any such (jlassification must, in the absence 
of well-marked fossil-zones of distinct identity, be based on the 
lithology of the seiliments. In the case of the Kaniganj field, the 
])rcsencc of the above-mentioned thick zone of shales with iron- 

... . ^ stones, separating a lower and on upper coal- 

Sub-dlvlsion of Da- i ‘ , 

tnudas in Ranigan] bearing series, obviates the division, so that 

and Jharla fields# in t]i(i recent re-survey this classification, origin- 

ally adopted by Dr. Blanford, and well know'n to all who are 
interested in the geology of the coalfield, was found to be a very 
satisfactory one. In the case of the Jharia field, how^ever, ownng 
to the absence of any marked ‘ Ironstone Shale * horizon of suffi- 
cient thickness and individuality to justify its classification as a 
separate series in field-mapping, and with the object of emphasising 
the economic aspects of the geology, Dr. Fox has ado])fed a slightly 
different classification. He has divided the Damiida rocks of 
that area into an upper and a low^cr coal-bearing series, and has 
included in an intermediate grou]) — termed by him the ‘ Barren 
measures ’ — not only the relatively thin shale beds, which are re- 
garded as equivalent to the Ironstone Shales of the Raniganj 
field, but also those barren strata homotaxial with the uppermost 
B.^rakar and basal Raniganj horizons, which occair below and abovi' 
the Ironstone Shales. The ii])[)er limit of the * Barren meiisnros * 
of the Jharia field is, therefore, represented by the base of the 
low'cst main coal scam of the Upper coal measures (?=the Saiictoria 
seam of the Raniganj field), whilst the base of tlie Barren measiiri's 
is drawn at the top of the uppermost main seam of the Lower 
coal measures ( ? = the Begunia seam of the Raniganj fi(*ld). 

Within the Jliaria field the Barakar measures, though they show 
a Strong general resemblance to those of the Raniganj area, include 
a mucli greater luimher of coal seams of economic worth, whilst 
in the Raniganj field the seams of tlie Raniganj series are of far 
greater value than those of the Jharia area. Bearing in mind 
these marked differencies, it is, of course, impossible to altem})t lo 
continue the above correlation in greater detail, with any degree of 
certainty. 

Within the precincts of the Raniganj field, however, it has been 
found possible to recognise the various coal measure horizons 
throughout the greater part of the area, although in a few instances 
doubt still remains regarding the exact correlation of the individual 
coal seaniB, 
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The three tables (Plates 16 to 18) giving vertical sections of the 
measures at intervals from west to east across the length of the 
coalfield, exemplify the details of the sequence within the different 
localities and illustrate the conclusions reached regarding the 
equivalence of the coal seams. In arriving at such a correlation of the 
o , . , coal seams of the Ranisani field, the following 

cntena have been considered: — 

1. Tho sequence and vortical intervals between the scams. 

2. Tho lithological characters, thickness, and sequence of tho strata intervening 

between the seams. 

3. The thickness of tho seams. 

4. The character of the seams ; external character of the coal, chemical com- 

position, presence of shale or stone bands. 

Regarding these various criteria, the following observations may 
be recorded: — 

1. The sequence and vertical intervals between tin: seams. 

There is evidence that the strata of the Barakar scries represent 

a group of sediments liable to greater variation laterally than is the case 

„ . with those of tho Ranigani measures. Even 

Barakar measures. . , xi • 

m these lower measures, however, there is 

considerable uniformity in the general sequence and vertical thick- 
nesses of the strata intervening between certain of tho main coal 
seams, and, in most cases, such variations as do occur arc relatively 
gradual, so that in comparing sections of equivalent horizons not 
very distant from one another good evidence regarding the continu- 
ation of tlie individual beds can usually be obtained. Instances 
of rapid lateral variation in tho thicknesses of these intervening 
strata arc, however, met with. Within the Barakars, there is a 
considerable change in the beds below the Damagaria-Salanpur ‘ A * 
seam when traced to the east into the Gourangdi-Churulia and tho 

Trana-Adjai tracts, a change coincident with tho dying-out of the 

basal beds of this series. Again, the thickness of strata separat- 

ing the Salanpiir ‘A’ and ‘C’ seams is much greater than that 
intervening between their presumed equivalents in the north-eastern 
parts of the field. Within the middle Barakar measures, the varia- 
tion which occurs in the thickness of tho bands that divide the 

Laikdih seam into several zones is striking, even in the case of tlie 

closely situated areas of Lalbazar and Bahira. Again, the upper 
Barakar beds, representing the horizons between the Laikdih and 
Begunia seams, are of tlie order of 600 feet in thickness near the 

l 2 
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Barakar river (including the Ramnagar seam as the topmost of the 
Laikdih group), whilst in tlie Kantapahari-Jamgram tract these 
beds appear to have decreased considerably in thickness. In 
general, therefore, in the case of the Barakar series, a very 
considerable decrease in the thicknesses of the strata intervening 
between the coal seams is noticeable when followed eastwards 
from the Barakar river over relatively wide areas. 

In the case of the beds of the Eaniganj series, considerable uni- 
formity prevails, though stiveral instances of marked lateral varia- 
tion are evidenced. For example, the basal 
barren measures beneath the Gangiitiya and 


Ranij^anJ measures. 


Taltor seams again show a marked change from west to cast. East 
of the Barakar river, in t.h(‘, middle portion of the held, thcstn \in- 
productivo beds must be from 600 to 700 feet thick, but further 
east, in the Chichiiria-Eahuka area, they appear to be less than 
400 feet, and it is suggested i.hat they die out almost entirely 
in the Ramnagar-Kendra tract.. In the case of the middhi 
Raniganj measures in the eastern half of the field, lateral variation 
in the thickness of these intervening beds is again more noticeable. 
For instance, between the Poriarpur-Satgram seam and the Koiti- 
Poniati group of the area lying betwt^en the longitudes of Barabani 
and Jamuria, thcr(^ is a considerable thickness of strata— about 800 
feet ; wliilst to the east of the faulted tract of Ikra, the equivalent 
beds of the Tapasi {Toposi)-Dliasul area are very considerably 
thinner. Further east, these strata remain fairly constant in 
thickness. Within the extreme eastern parts of the field, the 
greatest change is the almost complete dying-out of the strata 
separating the Lower Kajora and the Sonachora seams, the seams 
running together to form the thick Jambad seam. 


2. The. lithological characieic, ihichiess and sequence of the strata 
intervening between the seams. 

As is to be expected in such a group of estuarine or river deposits, 
lateral changes in the character of these intervening strata are also 
exemplified. On the other hand, in many cases, bearing in mind 
the nature of these sediments, the character and thickness of the 
various beds are often extremely uniform over wide areas. In 
the case of the Barakar measures, the basal pebble-bearing sand- 
Barakar measures. though they thin considerably to the 

east, are yet recognisable in the majority of 
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sections, and afioid a valuable horizon for correlation purposes. 
Above the Damagaiia seam and its equivalent coal-shales of the 
eastern parts of the coalfield, massive grits including several seams 
of good quality fireclay, persist throughout the field. Higher in 
these measures, massive grits with some quartzite pebbles appear 
to persist over considerable distances, and, were more complete 
bore-hole sections of the middle and eastern Barakar outcrops 
available, such horizons would, no doubt, prove useful in detailed 
correlation. As an example of a rapid change in the lithology of 
these strata, the instance of the uppermost Barakar beds above 
the Begunia seam might be cited. These strata include massive 
sandstones just east of the Barakar river, but vary into sandy shales 
to the east. 

Within the Ranigauj measures, the general character of the 
sediments often continues over wide areas. Beneath the Sanctoria 
B u . , seam of the western part of the field, the fine- 

to medium-textured sandstones, mcludmg grams 
of red felspar, and associated with sideritic sandstone bands weather- 
ing into lenticular-shaped outcrops, are traceable eastwards across 
the middle portions of the field. in the upper Ranigauj beds 
one might quote the persistent characters of the strata above and 
below the (ihusick-Siarsol- Upper Kajora scam. The Ghusi» k seam, 
at Kalipahari, is overlain by a considerable thickness of sliales and 
sandy shales, which continue at this horizon across the eastern part 
of the coalfield. Above these beds is a series of alternating sand- 
stones and shales with thin coal scams, equally constant. Below 
the above-mentioned coal seam, notably in the Siarsol area and still 
further east, massive sandstones prevail down to the Kaniganj- 
Lower Kajora seam. They vary in thickness from 150 to 220 
feet, though in lithology they are very uniform. 

3. The thickness of the scarns. 

Remarks similar to the above might be quoted regarding the 
coal seams. Within the Barakar measures, the changes in thick- 
ness are more pronounced, and often rapid, 
and, speaking generally, the scams are found to 
vary considerably over relatively wide areas. These changes are, 
however, usually general in one direction; there is, in fact, an 
almost general decrease in the thickness of the coal seams as the 
coalfield is traversed from west to east. Sufficiently deep borings 


Barakar measures. 
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aro not available to suggest marked lateral changes to the dip, 
though some variation must bo expected. The lowest main coal 
seam— the Pusai seam— thins from about 25 feet in the extreme west 
to only n fnw feet before the Barakar river is reached. The 
Damagaria scam, of a total thickness of about 100 feet just east of 
the Barakar river, thins gradually eastwards, as do also the coal 
seams of the Laikdih group, and the Begunia seam. One important 
exception to this nile is the Salanpiir ‘ C ’ seam, which, of the order 
of 18 feet thick at Salanpur, is apparently represented by the 20- 
foot Gourangdi-Jamgram seam of the Pamiria area. Further 
east, in the Churulia area, this seam appears to have increased to 
over 30 feet thick, and is met with in the Pariarpiir tract of the 
Traiis-Adjai i)ortion of the coalfield, as much as 40 feet in total 
thickness. Further south east, however, this coal seam also thins 
considerably. 

It is obvious, therefore, at least in the case of the Barakars, 
that no great reliance can be placed on the total thickness of 
the individual scams for a purpose of cojTclation over wide 
areas. 

In the case of the Raniganj beds, there is a far greater uniformity 
in the thickness of the coal seams over wide areas, though even 

„ . . lierc, also, fairly rapid changes are noted in 

RatiiKati] measures. .. i 

some instances. Gradual changes take place 

in the thickness of the majority of the coal scams, but these changes 
may vary in different areas, no persistent decrease or increase in one 
direction being noticeable as was the case in the majority of the 
seams of the Barakar series. Within two tracts in particular, 
variation takes place fairly rapidly in a number of the coal seams ; 
in the first instance, within the Chinchuria-Dhadka-Kalipahari 
area, and in the second instance, within the area around Tapasi 
and Sekpiir. In the former tract, the lower and the upper scams 
of the Raniganj measures undergo considerable variation in tliick- 
ness, the middle seam— the Manoharbahal-Rana-P iriarpur seam 
— ^lieing fairly constant. In the more eastern areas, the upper seams 
remain constant and the middle and lower seams of the group 
show marked lateral changes. Still further east the most im- 
portant variations ar<i, firstly, the dying-out of the lowest coal seams 
of the measures ; secondly, the splitting up of the Chora-Puru- 
shottampur seam; and thirdly, the running together of the Lower 
Kajora and Sonachora seams, to form the Jambad seam. 
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Barakar measures. 


4. The charaeiei' of ihe seams. 

The characters of the individual coal seams of the Raniganj 
field, although showing considerable variation, are very useful 
guides in arriving at a correlation, both in the case of local and 
widely distant areas. With regard to the seams of the Barakar 
measures, with the exception of the Salanpur 
‘ C ’-Gourangdi-Kasta scam, there is a general 
deterioration in the (quality of these coal seams as wo follow 
them eastwards from the Damagaria-Bahira area. Generally 
speaking, the thick seams are of better quality in their lower por- 
tions and become very shaly in the upper parts, indicating a rapid 
change in deposition from the sandstone and shale sediments below 
up into fairly pure coal-substance, and a much more gradual change 
upwards into the overlying unproductive measures. The coals 
of the Barakars are, on the whole, low in moisture and compara- 
tively low in volatiles, with a liigh percentage of fixed carbon. 
These characters are more marked in the basal seams, the moisture 
and volatiles increasing in a fairly regular sccpience as we rise in 
the series. In the case of the lowest Barakar seams —Salanpur 

‘ A ’ to ‘ C ’ — the coal is largely of a dull natur(‘, vitrain (bright 
coal) being present only in very thin bands. In the case of the 
middle and uj)per seams- those of the' LcJkdih group nnd the 
Begunia seam -there is a distinct increase in th(». })roportion of 
vitrain, and certain liorizons exhibit a marked ‘ ball-structure *. 

Referring to the coal seams of the Ibxniganj measures, the 
percentage of moisture and volatiles is usually high, many of tlie 
coals being good gas coals, yk‘lding a soft coke 
atiiganj measures. porous texture. The coals include a coii- 

siderablo proportion of vitrain and, in the case of the Dishorgarli 
seam, fusain is also prominent. Many of thos(' Raniganj coals, 
when in tlic form of slack, arc very liable to spontaneous combustion. 

The character of the roof and floor of the various seams is in 
some cases important in correlation, though, uulcss a detailed jw;- 
curate account is available from a boro-hole or shaft section, it is 
often impossible to obtain this information. 

The presence and distribution of shale and sandstone bands 
within the various seams play an important part in any correla- 
tion, for although the bands may vary consi- 
derably over wide areas, they are often very 
constant in occurrence (as in the case of the 


Uandf within 
coal teams. 
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upper Kaniganj seams of the middle and eastern parts of the field), 
as is also the quality of the coal of the various portions of these 
seams. 

It is indicated from the above that one cannot depend on one 
solitary resemblance for the purpose of recognising an equivalent 
coal seam. In certain cases, where accurate sections are not avail- 
able, one has to rely largely on the thickness of the strata compris- 
ing the coal-bearing sequence, the conclusions in such cases being 
sometimes open to question. In other instances, the cumulative 
evidence leaves little room for doubt, especially when borne out 
by the geological structure of the area in question. 



CHAPTER XiV. 


DETAILED OEOLCXIY & CORRELATION OF THE COAL.BEARINQ 
DAMUDAS — coidd. 

Barakar Measures. 

The Barakar coal measures of the Kaniganj field, including 
those tracts now hidden by alluvium, cover a total area of nearly 
66 square miles. To the west of the Barakar 
Outcrops of Barakars. sections of the upper and middle 

portions of this series are exposed in the Kudia tributary, while 
in the Pusai nala of the north-western corner of the field, the lowest 
horizons can be equally well observed. East of these areas, few 
complete sections of the succession are exposed over any great 
distance, so that, in arriving at a detailed description of the beds, 
one has to rely to a large extent on the records of colliery-workings 
and bore-holes. Large tracts of these middle and eastern areas are 
hidden by a soil-capping of varying thickness, and in the extreme 
east, in the Trans-Adjai region, the lowest Barakar horizons alone 
are exposed from among the thick alluvial deposits that border 
the Adjai river. 

Unfortunately, on account of the dying-out of many of the 
Barakar seams to the east and of the paucity of outcrops of those 
coal seams that do persist, combined with a hw^k of railway com- 
munications rendering the areas loss attractive to colliery enter- 
prise, large portions of the area of Barakar outcrops to the north 
of Sitarampur and Asansol have remained untouched during the 
progress of colliery development, so that, except for the limited 
exposures of the harder sandstone and grit beds, little detailed 
information can be obtained regarding the middle and upper Bara- 
kar stages. The lower measures, howcjver, including as they do 
intercalations of thick massive grits and sandstones, fwid the east- 
erly continuation of the thick Salanpur ‘ A ’ seam, crop out fairly 
consistently throughout the length of the liold. 

In describing the Barakar rocks of the Raniganj field, it is 
convenient to divide the area into the follow- 

Dlvlilon Into areas. tracts. These include : — 

L Area west of the Barakar river. 

11. Bamnagar-ltapora area. 

( IM ) 



118 


GEE : THE BANIGANJ COALFIELD. 


III. Gourangdi-Churulia area. 

IV. Trans- Adjai area. 

V. Area adjoining the Damodar river. 

Though, during early Gondwana times, these five tracts doubt- 
less formed one continuous region of sedimentation, subsequent 
earth movements, followed by erosion, have now rendered them 
structurally or topographically distinct, to a greater or less degree. 

From Tal)les 3 to 5, it will be observed that the Barakar mea- 
sures of these various tracts, excluding the Damodar river area, 
have been sub-divided into seven stages. In 

V slon nto stages. ^ considerable lateral variation in the 

individual ])eds and the absence of the iq^permost Barakar nieasurcs 
along certain tracts, these various stages can be followed with sulli- 
cient conviction, at least in the western Iialf of the field, to justify 
this classification. Local names have been applied to these sub- 
divisions ; these indicate the lo(‘.ality around which the beds crop 
out at the surface, or underlie the superficial covering of soil and 
alluvium in tlie case of the more eastcrji areas. 


I. — Area west of the Barakar river. 

Resting with no obvious unconformity on the Talchir series, the 
Barakar rocks crop out over the southern part of the Gondwana 
area to the west of the Barakar river. This 
(jenera structure. extreme western portion of the coalfield in- 
cludes the Pusai, Hhampur, Ohatabar, Patlabari, Lakhdih, and Kali- 
mati colliery areas. Along the southem boundary, these rocks arci 
truncated by the main boundary-fault of the coalfield. As previously 
mentiontu], the general inclination of the lower horizons of these 
Barakar nieasures, exposed mainly across the northern and middle 
portions of this area, varies from south to south-w’^est at gentle to 
niodcirate angles, but as the soutliern boundary fault is approachcMl 
the higher Barakar rocks are thrown into a series of three synclinals 
or synclinal basins, and older beds of various horizons again crop 
out against tlui faulted metamorphics in the southern limbs of thes<j 
synclinal structures. These three structures include the Shampur 
and Ohatabar basins and the Kudia syncline. 

Excluding the main boundary fault, the above-mentioned Bara- 
kac areas arc alniost devoid of displacements. East of the longi- 
tude of the eastern end of the Kudia syncline, that is to say, be- 
tween the Agiarkund-Dahibari area and the Barakar river, cross- 
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faults of very considerable throw complicate the Barakar measures. 
It has been found convenient to sub-divide this tract of the Barakar 
rocks, west of the Barakar river, into the following four areas : — 

1. The Pusai-Shampur area. 

2. The Birsiiighpur-Mugma-Chatabar area. 

3. The Kapasara-Garphalbari-Dahibari area. 

4. The Kalimaii-Kuiuhardubhi-Chanch area. 

The stages corresponding to these various areas arc given below {.sw.’ 
page 1 20, Table 3). 

The detailed lithology and structure of these various tracts 
are as follows : — 


Pusai-Shampur arka. 

The inclination of the Barakar measures, along the strike of 
which th(i Pusai stream flows as far east as Khusori, varies from 
Structure south-west to duo south at gentle to moderate 

angles. Except in the near vicinity of the 
main boundary-fault, this steady dip continues within the higher 
Barakar rocks across the Grand Trunk road to the Kudia nala, 
north of Shampur. Within and to the south of this latter stream- 
section, the upper and middle Barakar measures (Top out in the 
form of an oval-shaped basin, with its longer axis running north-west 
to south-east, parallel to the l)oundary-fault. Knt(Ting from the 
motamorphics of the west, the Kudia stream meanders across these 
Barakar measures of the northern half of this Shampur basin and 
exposes a fairly continuous su(*>cession throughout a large portion 
of its length, traversing the same middle Barakar horizons in at 
least two sections, in the north-western and in the eastern parts of 
the basin. 

The Barakar rocks of the Pusai-Shampur area may be con- 
veniently divided into the following stages : — 

Ft. 


vii. Upper Shampur coal meaftures . 
vi. Middle Shampur coal measures . 

V. Lower Shampur coal measures . 
iv. Kudia shale and sandstone stage 

iii. Nirsa grits 

ii. Kanauri coal measures .... 
i. Pusai conglomerates with coal seam . 

. 3(X) (approx.) 

. 200 
. 250 

. 200 
. 4.50 

. 300 „ 

. 350 

Total 

. 2,050 „ 




conglomerates with coal Sasangberia conglomerates . I Sapasara conglomerates . . Bajpnra coBglomerates. 
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i. Pusai conglomerates^ with coal seam. 

Where beat exposed, to the west of Kosumkanali, these basal 

-- ^ , Barakar sediments include the following suc- 

The western Pusai area. ^ 


cession in 


order : — • 


Massivo, white and grey felspathic, coarse and niediimi-toxtiired sandstones 
fairly soft, and including numerous well-rounded boulders, largely of 
quartzite, varying up to nine inches in diameter ; 250 feet (approx.). 
Pusai coal sc^am ; coal and shaly coal with shale bands ; 30 feet (approx.). 
Kard, bedded, somewhat ferruginous sandstones, with soft(‘r grey and yellow- 
grey types, including two seams of dark grey carbonaceous shale ; 50 
to 60 feet (approx.). 

(These beds pass below into yellow-green, fine - to medium-textured sand- 
stones, with greyish and greenish shales, of Talchir type.) 


A croBS-fault, ninning east-north-cast to west-south-west, and 
with a downthrow to the south-east, intersects these lower Barakar 
and upper Talchir rocks in the vicinity of Chulhapora colliery. To 
the north-west of this cross-fault, for a distance of about IJ miles, 
the rocks of the Pusai conglomerate stage are exposed as a narrow 
strip, of a maximum width of 576 yards. They appear to form a 
shallow syncHne, truncated to the south-west by the main boundary 
fault. Against the metamorphics on the northern side of this main 
fault, a narrow strip of Talchir sediments is exposed, dipping 
steeply to the north-east, whilst adjoining these Talchir strata the 
boulder-bearing Pusai sandstones dip at much gentler angles to the 
north-east, and although no actual dislocation is exposed among the 
discontinuous outcrops of this locality, the incompleteness of this 
lithological sequence indicates the presence of a second fault, in the 
nature of a step-fault, running parallel to the main boundary-fault, 
and separating these two sedimentary groups. Such would explain 
the absence of the Pusai seam and the upper Talchir strata in the 
south-western limb of this synclinal. 

To the west of Chulhapora colliery, the Pusai seam crops out 
in the bed of the Pusai and Sonbad nalas, dipping south-west at 
about 2(f. Portions of the seam have been 

The Pusai seam. worked in the past at the outcrop and for a 

short distance beneath the pebbly sandstones of the south-western 
bank of the Pusai, both at Chulhapora and Baraigarha collieries. 
The coal, at least at its outcrop, is, however, of poor quality and 
these surface workings are now closed. Further^ west, the Pusai 
peam recrosses the nala near Chapapur colliery, dipping S. 16° W, 
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at 20®. An abandoned quarry occurs close to the stream-bed, 
but the seam is now worked on a small scale from inclines to the 
south. The bottom portion of the seam is, apparently, of the better 
quality. The section of the seam at this colliery is given as follows 

Ft. in. 


(Earth and stone, eight feet) 

Shaly coal and shale 2 0 

Band 2 3 

Coal 9 0 

Band 2 0 

Coal (worked) 7 0 


Total 22 3 


The sedimentary strata of this north-western area are intersected 
by a number of mica-peridotite dykes, usually only a few feet in 
thickness. These intrusions have caused the 
Dyke intrusions. coking of the Pusai seam. One particu- 

larly well-exposed example is the 4-foot dyke running west 15® 
south across the Sonbad nala, 200 yards west of its junction with 
the Pusai. (See Plate 7.) 

To the east of the Chu,lhapora cross-fault, the main boundary- 

fault continues in a south-south-easterly direction following obliquely 

to tluj dip of the strata, so that the Parakar nusasures are ex[)ose(l 

over a much wider area, and higher horizons conui in to the south. 

Adjoining this main fault, just south of the above-mentioned cross- 

fault, a small j)atch of steeply-dipping Taichir sediments again 

crops out. These beds, however, di(s out within a short distance^ 

and further south-east, iip to and beyond the Chatabar area, various 

horizons of the Barakar measures abut against the Gondwana- 

Archaean boundary-fault. To the east of Chulhapora colliery, tlui 

rocks of the Pusai conglomerate stage are exposed, mainly to the 

north of the Pusai mid, and although the Pusai seam actually fails 

to crop out, there is little doubt that it would be met with below 

these pebble-bearing sediments. Immediately south and west of 

Kosumkanali, these lower conglomijratic Barakar measures are 

largely hidden by alluvium, but to the north of the village the basal 

_ ^ „ hard Barakar sandstones are again exposed, 

The KosumkanaU area. , r j j • t i- . . , . . 

and abandoned incline-workings, into what is 

evidently the continuation of the Pusai seam, are observed. From 
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the exposures of these basal bods, it is su""este(l that a small cross- 
fault traverses this alluvial trar‘t west of Kosumkanali villajjfo ; no 
evidence of any dislocation is, however, noticeable in the continu- 
ous Barakar outcrops just south of the Pusai, indi(?ating that the 
fault has died out in this direction. The basal Barakar sandstones 
continue to crop out at intervals alon^ the track running a short 
distance north of Bhalkhuria and Topatand villa"(«?, and in the 
stream flowing southwards to join the Pusai near Badhna a clear 
section of the Pusai conglomerate stage is exposed. 

This section closely resembles that of the 

'*'®P*^***‘1“ Baraigarha-Cha])apur area to the west, and 
Khusorl section. . , ? • t i 

includes, in diiscending order : — 


Coarse groy and yellow felspatbic sandstones with roundod (piartzite houldrrs. 
Thick seam of coal and shaly coal with shale hands. (Pusai seam.) 

Grey sandstones and shaly sandstones, 25 to 30 ft. 

Dark grey carbonaceous shale, 6 ft. 

Grey and brownish bedded sandstones with shales. 

Grey carbonaceous shales, 5 ft. 

(Yellow-brown sandstones and sandy shales— upjx'rmost Talehirs.) 


The dip of these beds is to S. 35° W. at 12°. The Pusai 
scam has been worked in the past in the vicinity of the nula and nt 
Topatand colliery, a short distance to the W4‘st. Following a 
general south-east by east <lirection, the ])as;il Barakar mcasurf's 
continue beneath the alluvial soil in the vicinity of Madandih Jind 
Khusori villages. The conglomeratic saiidstoiH's jire not exymsed, 
though, what is evidently the equivalent of tln^ Pusai seam has 
been worked in the past from inclines and sliafts just south of the 
latter village. 

n. Kamuri coal measures. 

This term has been applied to the group of coarse sandstones and 
shales, with several included coal seams of varying thickness, 
occupying the low ground in the vicinity of the Pusai stream and 
forming the Bamkanali-Rangamati ridge to the south. The in- 
cluded coal seams have b(^en worked in the past from inclines in the 
vicinity of Dhiira and on either side of tlio Jhisai nahf to the north 
of Rangamati, including Kanauri colliery. The majority of these 
workings are now closed and, as a result, first-hand information is 
often lacking. To the north of Rangamati, these strata, underly- 
ing the massive coarse grits of the ridge to the south, are largely 
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hidden by alluvium, but further west in the vicinity of Dhura^ 
they are fairly well exposed. Massive grey sandstones with some 
shale intercalations overlie the Pusai conglomerates. In the south- 
ern bank of the Pusai and in the minor tribu- 

The Dhura area. taries, which drain the high ground to the south, 

coarso-textured sandstones associated with the coal and shale beds 
are well-exposed, dipping almost due south at about 10° in the 
viemity of Dhura ; further east the strike is in an east-south-easterly 
direction. Just south of the Pusai, in tlui tributary due north of 
Kamkanali, the following sucticission is observed in descending 
order - 

Seam of shaly coal ami ahalo, several feet thick. 

Coarse sandslonea ; 100 feet (approx.). 

Seam of coal and shale ; 10 foot. 

Grits; 18 feet. 

Grey shales ; 8 feet. 

Massive yellow-grey sandstones ; 10 feet. 

Seam of coal and shale ; ? 20 foot thick, including a 9-iiich and a 3J-foot sand- 
stoiio band in the upper part. 

A short distance above this section the massive false-bedded 
sandstones include a fourth seam of shale and coal, several feet 
thick at its outcrop. The two lower coal seams of this section can 
be followed eastwards, cropping out in several small mlas just 
south of the Pusai stream. 

A lower 7J-foot seam appears to have been proved a short dis- 
tance below the above-described section o.nd, judging from certain 
bore-hole records collected by Mr. Sethu Kama Eau, this seam is 
separated from the basal Pusai seam by about. 275 feet of strata. 
Above this 7|-foot seam he notes the following successioii in 
ascending order: — 

Strata ; 70 ft. 

Goal with jhanui and shale bands ; 22 ft. 

Strata ; 58 ft. 

Coal including jjhatna with shale and sandstone bands, total 45 fu (The coal 
ranges from 2.S to 27 foet in thickness.) 

Strata ; 23 ft. 

Coal ; 7 ft. 

Noting, however, that the majority of these workings are now 
closed, it is suspected that at least considerable portions of these 
Kaiiauri seam$ are of relatively inferior quality. 
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in. Nirsa grits. 

As tlift namo inipli^ss, tlio sinila. of tJiis staj^o ^naiiily 

coarse, gnsy saiKlatoiHiS aiul <;ri1..s tluit i:rop out in tins vi<*iuity of 
Nirsa villaj];o, and forjn tlui projninont Dobiana-llarnkaiiali ridge 
to the wost-north'wost. To tJie oa..st, tliose massiv<i beds are widl 
exposed in the Piisai stroam -sect ion, ])et\veen the (Jraiid Trunk 
road and the Kudia river. At least one main coal strain, of work- 
able quality and thickness, is included within these sandstone 
P strata. This seam is locally known as the 

c angama seam, j^angamati seam. It is ])ro])al)Iy tJie conti- 
nuation of this coal seam that has been w'orked at the siiiall colliery 
a short distance north of the Grand Trunk road, near Haraiajam 
village, and which continuers south-eastwards via Nirsa village to 
Kudia colliery. To the west, as the maiji bouii<Ia.ry-fault is ap- 
proach(‘d, these beds swing round sharply to the souili ami south- 
east and continue almost f)arallel to the fault up to Kolika village. 
In the vicinity <)f the Graml Truidv road, these massive sandstones 
a.re Keen to incliuhr a, band of grey fireclay and black <;arboiiacc()im 
shales, intruded into ])y mica-]jeridotite near the, tank just north 
of th(*, road. The (hdails of the stTfita incliuhrd within this stag© 
are exemplified in the following bore-hole seediou collected by Mr. 
Sethu Rama Kan ; — 


(Hore ftoir lonited near ffarainjam rillagr.) 

Fi. in. 


Soil .......... e a 

iSanrlfltopo . |8 fj 

8ha]o ...... . . . 0 

Coal r, 

Sandstone and Rhaio . . . . . . .12.*) 

Coal 6 (i 

Sandstone with shale 10 0 

Coal 3 0 

Sandstone SO 

Coal 10 n 

Jhama .......... 4 0 

Sandstone with shale . . . . . . . 15 0 

Voal 23 0 

Shale 10 

Trap 0 

Shale and sandstone 0 


K 
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iv. Kudia shales and sandstones. 

Tlio massive ^rits of stage (iii) are overlain by a suecession of dark 
grey, (jarlmiiaceous sliales and sandstones. These beds are well 
exposed in the Kudai river, in the vicinity of 
^Section In the Kudia its junction with the Pusai and southwards to 
the East Indian Jlailway bridge, dipping S. 
60'' W. at about 10®. A dyke of white trap, 13 feet in total width, 
but split up into a nujnber of x>arallel bands, cuts through these 
strata in the river-bed. Further nortli-wcst, to the soutli of Nirsa 
village, f<i\v exposures are visible. The strata of tliis stage (evidently 
skirt the Kudia to the south of ITaraiajajn and, swinging 

round to the soutli-w(^st ajid south, recross the Kudia a short distance 
frojn the main boundary-fault. Within the carbonaceous shales of 
this group, in the eastern end of this Shampur basin, at least one 
seam of coal and shaly coal, reported to l)e 10 fe.et in thickness, is 
included. This seam has, however, not been worked in this area, 
and probal.)ly corresponds to tluj s(ia.ni of cf)al, shale a.nd lireciay - 
the Kudia S(^‘im -cropping out just north of tJie Kudia to the soutli 
of Gopinathpur. 


v~vii. Shawpur coal measures . 


For the ])urpoS(i of a general correlation witli thc‘ mon^ oastcu’ii 

jiortions of the coaiHeld, this sequence of sandstone, sliaio and coal 

strata has been divided into tlin^i soj^arate 

*^11***? stages. Excluding the upriermost strata ol 
south of Pithakiari. ^ , -v , 

stage (vii), tlics(^ coal-rM'.armg sediments of tlie 

Shamyuir basin, dipping south -ine lined -west at about 20®, arc inter- 
sected by the Kmiia river as it flows southwards to the south of 


Pitliakiari. This section is, however, very iiicomjdoto ; sandy allu- 
vium hiding many of the Jh/. Izons. To the south-east of thi^ villagii 
of Pandedih, the Kudia stream takes a sharp bend to the south-i^ast 


and follows along the strike of the basal beds of stage (vii), and the 
upper strata of stage (vi). To the north of 8hampur colliery, the 
Kudia river runs eastwards for a distance of about .J mile, and again 
traverses the Shampur coal measures. Within this portion of the 
river, a very clear and complete section of these upper Barakai 
rocks is exposed, dipping in a general west-south-westerly direc.- 
tiou with moderate inclinations. Again, further east, to the south- 
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west of Mugma village, the river meanders in a south-easterly and 
southerly direction along the strike of the Kiidia slmh? bods of tht' 
« eastern edge of the SliaJiipur basin. Between 

ampur area, Kudia river and the boundary-fault, to 

the north-east of Kolkund, the uppermost strata of the Sham pur 
coal measures are exposed in the centre of the basin. A jueasured 
section of the Barakar aiKicesaion, as cxpos(Hl in the Kudia stream, 
has been quoted in detail by Dr. Blanford and were it not for the 
fact that a deep })OTo-hole, which has been put doAvn witliin the Sham- 
pur basin by Messrs. G. Henderson Oo., Ltd., of Sham[3ur colliery, 
gives a very accurate section of the greater ])art of this seqiKmce, 
Dr. Blanford’s section would have been well worth including in this 
description of the area. The succession indicated by the Sham|)ur 
bore-holo is as follows : — 


Shampur bore-hole {see Plato 10 ; f^e(5tion T). 


Ft. in , 


Brown clays . 







9 

0 

(3rey sandstone 







11 

0 

Blue slialo 







5 

6 

Grey sandstone 







32 

0 

Blue shale 







2 

0 

Dark grey sandstone 







10 

0 

Carbonaceous shalo . 







2 

0 

^hale and shaly sandstone 







02 

0 

Sandstone 







30 

0 

(1) Crw/ (Top Fotka seam) 







8 

0 

Dark shales 







0 

0 

Grey sanclstone 







3 

0 

Shalo .... 







3 

0 

6W .... 







2 

6 

Shalo and sandstone 







8 

0 

Shales .... 







11 

0 

(2) Coal (lAi'veT Toik& aeam) . 







12 

0 

Dark grey shales 







7 

0 

Grey sandstone 







90 

0 

(3) Coal 2 ft. 0 ins. 









Shalo 3 ft. 6 ins. 









Coamt, 

Shalo 6 ft. 







r 21 

i 

0 

Coal with partings 6 ft. 
Sandstone and sandy shale 
Carbonaceous and sandy shale 







1 

11 

11 

0 

6 


k2 
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Shanipur hotc^hole- contd. (see Plate 16 ; Section I). 

Ft. in. 


(4) Coal with bauds 14 0 

Sandstone ......... 0 6 

Sandy shalo .13 

Shaly sandsiono HO 

Shale 10 0 

Sandstone 25 0 

Sandy shale and sandstone 22 6 

Shale 23 6 

Trap 0 6 

Shaly sandstone 13 6 

Sandy shale . 15 0 

Shale and sandstone 32 0 

(4a) CoaU jhama and trap in floor 6 0 

Shalo and trap ........ 3 6 

Sandstone 16 

Shale 6 0 

Sandstone 0 6 

Shale 0 6 

Shale and shaly sandstone 12 0 

Blue shale 18 0 

Grit 23 3 

Blue shale 0 9 

Shaly sandstone 4 0 

(5) Coal 3 0 

Shale 5 0 

Coal with band 17 0 

Coal with shale 0 6 

Jhama and trap ........ 3 6 


'>’OTAL DlSFl'H 653 0 

Five main coal-seams are passed tlirougli in this bore-hole and 
are clearly exposed at their outcrop in the Kudia section. Beneath 
seam No. 5, of the Shampur bore-hole, a 10-foot coal seam— No. 6 
of Shampur — has been proved. Including the information derived 
from the Shampur colliery workings, the 
Coal seams of the details of fche coal seams of the Shampur 
basin are as follows 

No, 1 seam — Top Fotka seam, 10 feet. 

Of good workable quality, now worked at Shampur colliery. 

(Strata 10-13 feet.) 

No, la, seam, 2J-3 feet. 

Unworked. 

(Strata 10 feet.) 
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No. 2 seatn^Lotver Fotka seam, 11-12 feet. 

Worked in the past at Shampur colliery. 

(Strata about 110 feet). 

No. 3 seam, 21 feet. 

Including shale bands. This seam has been worked in the past 
at Shampur colliery but is apparently of inferior quality. 

(Strata 23 feet.) 

No. i seam, 14 feet. 

Including shale bands. Like No. 3, this coal seam is apparently 
of inferior quality. 

(Strata 150 feet.) 

No. 4a seam, 6 feet. 

Including shale. 

(Strata 80 feet.) 

No. 5 seain, about 40 feet, 

including at Shampur colliery : — 

Coal 3 ft. 

Shale 8 ft. 

Coal 30 ft. 

Jhama and mica-peridotite up to 10 ft. 

Portions of this thick seam are apparently of good quality and 
are now being mined at Shampur colliery. 

(Strata 12 to 20 feet.) 

No. 6 seam, 10 foot. 

Including in the Shampur pits ; — 

Coal 2 ft. 0 ins. 

Shale 6 ins. 

Coal 5 ft. 

Shale 6 ins. 

(‘oal 1 ft. 1 ins. 

Dve.ilying t.lios« beds to the south of tli(^ Kudia river, jiiassive 
SMinistone.jj predoininatt? and include, about 200 hiot above the Top 
Kotk.i stiani, a thin coal scam three to four fret in thickness. In 
th(i coruOatioii given in a later cliaptor, it is suggested that th(‘Se 
sandstone strata rciprescuit tins uppermost of the Thirakar ineasur4is. 
The overlying Ironstone Shalo beds are, however, absent in this 
area. 

Along the northern and north-western portions of the Shampur 
basin, seam No. 5 crops out in the vicinity of tlie Kudia, and is 
marked by a number of abandoned incline and shallow pit work- 
ings. Following the same south-westerly trend, the Top Fotka seam 
crops out in the north-western Shampur workings to the south of 
Pandedihi the dips steepening as the main boundary-fault is 
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approached. In the south-eastern part of the basin, to the south and 
west of the Kudia river, the strata again swing round in a more 
complete arc towards this fault. Numerous inclines and shallow 
pits, into the upper and middle seams, are observed at Shampur 
colliery and, within this area, from the deeper shafts, the lower 
seams (5 and 6) are being worked, their outcrops being indicjated 
by old quarry workings to the east of Shampur village. In these 
south t‘ast(».rii areas, away from the main boundary-fault, the dips 
of the Lower Shampur coal measures are very gentle, but where 
they swing wi*.stwards and west-north -westwards and approach the 
fault to the south of Shamjnir village, the inclination steepens to 
as much as 25° to 30° to the north. Within the truncated anticlinal, 
wliich divides this south-* astern end of th(5 Shamj)ur basin from the 

The anticline separat- CImtabar iixea, tlic steeply-dipping massive 
ing the Shampur and grits of stage (iii) form the higher ground to 
Chaiabar basins. north-west of Baiidarchuan village. It is 

probal)lu that the soft shale bods of the Kudia sliale and sandstone 
stage ha\'e been to somci extent attenuated in this /one of (;ompre,s- 
sion adjoining the boundary-fault. 

Closely adjoining this main fault, sevtTal outcrops of mica- 
l)eri(iotit(i dyhos art; obs(rvc<l (raversing the Jhirakar measures, 
whilst othei’s, at a great(‘r distance from the 
boundary, e.omfdicate the workings of the 
Shampur area and probably link U|) wntli the 
sill -intrusions of Nos. 4(/, and 5 seams. The resultant coking of the 
coal seams by these infcnisions is well-illii...trated in Plate S, the 
prismatic structure of the. coke adjoining the sill lieing particularly 
well-developed. 

BlRSINGIiPOK-MuGMA-CHATABAR AREA. 

The structure of tliis tract Barakar measures is very similar 
to that of tlio Pusai-Shampur area. To the north of the Kudia 

Structure lower Barakar rocks, overlying the Tal- 

chirs of the Merthadih-Dulabhdih area and un- 
affected hy faulting, dip steadily to the south-west at moderate 
angh‘S, but to the south of the East Indian railway-line the measures 
arc more gently inclined. Between the Kudia wilu and the main 
boundary-fault, the stnieturo of the Shampur basin is repeated in 
the Chatabar-Josnadih area, tliougli in tliis instance the upper 
Barakars are not preserved, the highest beds being tlie equivalent 
of the Middle Shampur coal measures. As at ShampuTi the south- 


structure. 
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western edge of the basin is truncated by the main boundary-fanl% 
the dips in the vicinity of this dislocation being very steeply in- 
clined to the north-east. 

The Barakars can be divided into the following stages, equivalent; 
to those of the western area : — 

vii. (Missing), 
vi. (Upper part missing). 

Upi)er Cliatabar coal measurers. 

V. Lower Chatabar coal measures, 
iv. Kndia shales (? 2(^0 feet), 
iii. Miigma grits (450 to 500 feet), 
ii. Birsinghpur coal moasnres (400 foot), 
i. Sasangberia conglomerates (300 feet). 

L Sasangberia conglomerates. 

Continiung south-eastwards from Khusori, these lowest Barakur 
strata are hidd(;n by alluvium up to the’^MerthadihY'area. In th(‘ 
southern edge of the'^’tank, just north of that 
Coal scam at Mcrtha- village, however, the basal, hard, grey and for- 
rnginous Barakar sandstones crop out. 
Slightly higher in the S(‘(]uence a coal seam, indicated by a flooded 
incline, is included in those lowest measures. Little information 
could Ix' gU^aued regarding the seam of these old workings ; it was 
suggested by the present colliery proprietors to include about five 
fe('t of coal, but of an inferior quality. With reference to the base 
of tin; Marsiknr nu'asiires and to the conglomeratic sandstones that 
iTop i)ut furtJicr south -oast, this Merthadih coal seam may well be 
correliit('d with the thick Pusni seam of the west. There is good 
evidence, furtlier south <'ast, that this coal scam passes into a scam 
of shale and shaly coal a few feet in tliiekness, so that its markedly 
fiocreased tliiekness in the. Merthadih tract, as compared with the 
nortli-westorn extremity of the coalfield, is not surprising. Tlio 
conglomeratic folspathic sandstones, which crop out to the south-east 
from beneath the alluvium, arc of similar type to the Piisai beds of 
the north west. 


pur coal measures. 

Above these basal conglomerates occurs a gi*oup of coarse sand- 
Jitoncs and grits included among which are at h ast four coal seams, 
of varying thickness and (juality. These mca- 
Section in Ihe collieries jgures undoubtedly correspond to those of the 
Kanauri-Dhura tract to the north west. Details 


near Birsinghpur. 
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of the coal seams of this stage can be obtained from the work- 
ings of Birsinghpur, Rhode (Khoodia), and N. Phatka collieries, 
though most of these workings are, iinfortiinatoly, now closed. Tlie 
succession, in ascending order, is as follows : — 

{a) Cmtl scam of old inclines at caHiern end of Kliodo colliery ; may well be 
the equivalent of the 7-foot seam of Mahatadih colliery, J mile south of 
Merthadih. 

(Strata about 80 foot.) 

(6) Khoodia main seam ; now being worked at Khodo colliery, 23*24 feet in 
total thickness ; including a 10-ff)ot section of workable coal of inferior 
quality. The details of this section are as follows : - 


Stone 
8hale 
Coal , 

Shale • 

Coal , 

Shaly coal 

Coal 


Ft. in. 
1 0 
0 9 
3 to 4 e 

0 (i 
3 to 4 0 

1 0 
2 0 


('I’ho bottom 2 ft. 6 ins. is re^iorted to bo the best portion of the seam ; the 
lower part of the seam is now being worked and larg«4y converted into soft 
coke by open burning.) 

(Strata, about 100 feet.) 

(c) Scam of cml and shale said to be 35 feet in total thickness. (Several flooded 

inclines, including those of N. Phatka colliery to the west of the railway- 
siding, boar evidence of the outcrop of this sixain, which is, a.p])a.rcntly, of 
inferior quality and is now unworked. Sandy shales and shnly sandstones 
immediately overlio this coal and shale seam.) 

(Strata including massive grits, about KXl f!.) 

(d) Coal seam 3 to 4 feet, witli about 7 feet of lireclay and samly clays above, 
(Massive grits). 

These coal measures dip to S. 40° \V. at about ]P\ The 
seams, though iiicJuding a large thickness of coal and slialy coal, 
Jite apparently, in a great degree, of inferior quality. At Maha- 
tadih colliery to the north-west, the above-inentioncd 7-foot seam 
includes a number of cylindrical masses of reddish-brown ironstone, 
oval to lenticular in cross-section, together with small nodules of 
iron-pyrites. These larger inclusions, on examination, were observed 
in some instances to bo of a coarse granular 
u structure, devoid of any definite arrangement, 
whilst others, less altered, showed a distmctly 
cellular, woody structure indicating an origin from the xyloid 

interior of fossilised branches or trunks of trees. Closely attached 
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to this ferruginised interior was a thin layer of bright coal — vitrain — 
evidently derived by the alteration of the cortical and cambial 
tissues of the plant. At Kodokiari colliery to the north-west of 
e ^ X j . . . Mahatadih, the following section is reported in 
colliery. the colliery inclines: — 


Soil 

Fireclay . 

Coal with shale bands 


Ft. 

22 

1 

IG 


Below this scam, wliich is apparently the outcrop of seam (6) of 
Khodo colliery, an 8-foot seam is reported ; this corresponds to the 
bottom seam of the latter area. 

iii. Mugma grits, 

Rfipresentiiig the south-easterly continuation of the massive grits 
of the Ramkanali-Nirsa area, the Mugma grit and sandstone strata, 
overlying the Birsinghpur measures, are well exposed in the Pusai 
stream between the Grand Tnink road and the Kudia river. Within 
these massive grits is included at least one thick seam ot coal and 
shale varying, according to the various collk'ry rocjords, from about 
18 to 23 f('.ot. The s(;ciioiis of the seam, as given on the mining 
plans of the different collieries, vary considerably, and usually re- 
present a far greater thickness of coal witJi shale bands, than is 
actually worked or exposed in the colliiTy workings. On account 
of the la<;k of reliable boring infonnation, and the uncertainty of 
the outcrop exposures, it is almost imj)Ossij)le io (*hi*ck the total 
thickness of those. sc»ams. fu the case of 
these colliery workings near Aliigma village the 
following sections have been recorded by j\lr. Bauerji : — 


Sections at Muinna. 


Pundm fotVm'y, 


Earth . 

Sandstoiio 

Shale 

Coal 

Shale 

Slatey coal 

Shale 

Coal 


Fl.iii. 

9 0 
21 0 


G 

0 

« U8 ft. 
0 
0 . 


About i25 feet above this thick seam is a seam of coal 3 ft. 6 ins, in thickness. 
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Chataltar North coUiery. 




Ft. in. 

Karth 








2 0 

iSaudstoiie 

, 







9 0 

Hard ferruginous stouc 







0 3 

Coal 








0 6 

Shaly sandstone 








4 9 

Shale . 








2 9 

Cml 








0 3‘ 

Shale . 








1 3 

Coal 








1 9 

Shale 








0 8 

Coal 








6 1 

Coal 








2 0 

Shale 








0 10 

e^oal 








7 0 

Black shale 








2 0 

Shaly coal 








2 (1 

Shale 








0 8 

(^oal 

dij) is to the south-west at about 12®. 





0 6^ 


Within tho p*iis above thia nann coal seam certain iiroclays anj 
intercalated, and have been worked on a small scale about lialf a 
mile south-east of Mugma villag(‘. 

iv, Kudia shales and savdstmies. 

The Kudia sliales and sandstones overlyinji the, massive grits of 
si age (iii) are well exposed between the junction of the Piisai and 
Kudia streams and the East Indian railw.*,y-bridge, and eonliiiiie 
to tlu) south-east around CKeminala village and southwards to the 
Kudia river. As the river is approached, the bods are very gently 
inclined. A short, distance north of this village a 3-foot seam of coal 
crops out among these strata. 

V. and vi, Chatobar coal measures. 

The Chatabar coal measures, apparently equivalent to the lower 
lialf of the coal-bearing strata of the Bhampur area to the west, 
constitute the strata cropping out in the Chata- 
Observations by A. K. hasiii. Kegarding these measures Mr. 
Baiicrjce. Banerji makes the following observations : 

* J«^our coal seams a])j)ear to be included within this area. The topmost seam is 
15 feet thick and crops out near the village of Sanganiolml. The other three seams 
are very closely associated, separated by bands of shale, and their outcrops are 
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Been near the southern l)ank of tlui Kudia river. The liighcst of these three seams 
is 4 feet tliick, the niidtlk^ one 8 feet, and the lower one 30 feet thick. The 8-foot 
seam is sakl to ho a good eoking eoal. The .*K)-foot scam lias been intruded 
into by a sill of nu(;a-peridotite and much of the coal is thei-efore damaged.* 

Ill addition to tlie exposures near the Kudia river, the mica- 
peridotite intrusions and resulting jhama are well-exposed in the 
Observations by J. B. tributary flowing eastwards to the south of 
Auden. Saiigamohul village. Not far below the Chat- 

abar thick seam is a 9-foot coal scam. Kegarrling these coal seams, 
Mr. Auden writes : 

‘ The giouping of the coals at (diatabar is as follows : — 

Coal 15 ft. (Kharbari scam). 

(tShaly sandstone 170 ft.) 

Chatabur anil imdjhafun 40 ft. (approx.). 

(Sandstone varying up to 15 ft.) 

< 'oal 0 ft. 

The Kliurbari seam oecurs at the top of the Chatabar basin. It has not been 
worko<l for some yt'ais, but will probably be re opened by Messrs. V'iiliers tSr. Co. 
The oiitcro]) of (lie ( lnd.diar main scam is an ellipse, but theie are not fuleijiiatc 
exposuies lu-ar (.lie boundaiy-faidt to liaco its soullitMii eoidiiuiaiion or failuie. 
Krom the rapiility with which the strik(S swing round near Sangamohul, it is 
piobiiLde that tlie coal is lujt cut <»(t to an\ great extent by tlu‘ liouudary-fuult 
against tiio metanu I |)hi(;s. J’uifheT-, the dips close to the fault aie often as high 
as 50“^ so (liat a much gitatiu thichness of narahars eaii he aeeommorlated in a 
Muiallcr hoi’i/.orit vl distiuic*. i’lic coal is worked in thiro si ctioiis, mily the top of 
which is of any value, i’hc s( etions in the inclines at (iiatabar eoHiery are as 
follows : ■ 

No. I Ineline. No. 3 Tnelinc. 

(I’oof — (laggy iiiicaeeouB .sandstone.) 



Ft. 

in. 


Ft. 

in. 

(Joal 

4 

0 

Coal 

9 

0 

Shale 

2 

0 

Shale . 

0 

4 

Cijal 

J1 

0 

Coal 

M 

0 

Shale 

6 

0 

Shale . 

0 

9 

Coal 

. 18 

0 

Coal . 

8 

9 


The 0-foot seam, some 15 feet below the Chatahar thick seam, has la^en ohserved 
only at Baiidarchuan. The area is rid<llcd with mica-pt'ridotito sills and dykes, 
and the discrepancies in tlie tliicknesses of the coal may he explained by irregularity 
in the position of the invading sill-intnisions, converting the coal into jftaim. 
Towards Josnailih, to the north-west, the top section of good coal is absent, while 
eastwards, the bottom section is greatly reduced. A belt of jhama and dyke-rock, 
over 100 yards wide, runs west-north-west to cast-south-east through the basin, 
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and a line of l)orcs put down near Sangamoliul met jharm everywhere. The dip of 
the lower seams varies from 5° to 12*^ on the north and east aides of the basin. A 
bore hole ijut <lown by Messrs. N'illiers & Co., Ltd., near the ‘ O ’ of Sangamohul 
shows the following sctdioii : - 


Ft. ins. 


{Soil . . . . 

, 

, 

• 

8 

3 


Sandstones 

. 

. 

. 

6 

9 


Coal 

(Sandstones and sbales, tho latter more pro- 

15 

0 

(Kharbari seam). 

iniiient in tho lower horizons) 

. 

. 

. 
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9 


Coal .... 




7 

!)' 


Jhama .... 




4 

3 


Grey shale and sandstono . 




1 

6 


Black shale 




0 

9 


Jhama .... 




6 

U 

>Cbatabar thick soau 

Mica-peridot ite . 




1 

.3 

27 ft. 0 ins. 

Jhama .... 




1 

3 


Mica-pt'ridoi ito , 




1 

G 


Jhama .... 




2 

9 


Miea-peridotito . 




0 

6^ 



(? lower portion of seam not proved.)* 

Kapasara-Gabphalbari-Dahibari area. 

Within this area, tlio lowest horizons of the Barakar series crop 
out above the Talchir beds in the Kanchandili-Kapasara locality. 

Tho strike of these bods, and of the Barakars 
as a whole, continues in a south-easterly by 
east direction. As fnr south as the East Indian railway-lino the 
lower and middle Barakar measures dip steadily to the south-west 
at about 10'^’, Init to llu^ south of tlu) railway, in the Clopinathpur- 
GarpliaH)ari tract, the strata become horizontal and fiirtlier south, 
contiiiuiiig across tlie Kudia river, the older 
The Kiidia synclinal. agaii. crop out in the southern limb of the 

Kudia synclinal. In this southern limb, as wo approach the bound- 
ary-fault of the Katiadili-Palabari area, the dips steepen consider- 
ably, and it is probable that certain horizons, particularly the soft 
shale and coal seams, fail to crop out on account of shearing and 
terminal creep in the vicinity of this main fault. Within tills area, 
therefore, the newest beds occur along the middle of the syncliue, 
in the vicinity of Gopinathpur. These Gopinathpur strata belong 
apparently to the Kudia shale stage of tho western tracts, and none 
of the higher stages are represented within this section. 
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The Barakar rocks of this area have been divided into the fol- 
lowing stages, approximately equivalent to those of the other 
portions of the coalfield : — 

V. to vii. (Abscul.). 

iv. Go])iuathpur shali;j«. 

iii. GarpJialbari-J^ahihari grits. 

ii. {b) Bindabaiipur coal nuMsuivs. 

{a) Kapaaara coal measures, 
i. Kapasara conglomerates. 

The detailed lithology and structure of these various rock-stages 
are as follows ; — 

i, Kapasara conglomerates. 

Throughout the Kiiardili-Hirbana-Kapasara area, hillocks of 
basal Btirakar sandstones, overlying the Talchir series, are capped 
with a coarse gravel consisting of well-rounded 
Coarse gravels capp- boulders of quartzite. The bastil felspathic 
ing asa ara ars. sandstones, which underlie this superficial gravel- 
bed, are well exposed in the small stream-section just east of 
Kapasara, and are almost devoid of quai’tzito pebbles. To ilie dip 
towards the Grand Trunk road, however, above these basal sand- 
stones, the grey and white felspathic sandstones include numerous 
pebbles similar to those that comprise the above-mentioned gravels. 
These loose gravel-beds appear, therefore, to be residual to the. 
boulder-bearing sandstones, which formerly continued to the rise 
above the basal Barakar beds, and which have since been removed 
by denudation. The following sketch-section illustrates the nature 
of these outcrops : — 

Pi«. 2. 



A. Basal Barakar conglomeratic sandstones. 

B. Soft sandstones of basal Barakar and uppermost Talchir horizon, with few or no 
pobbles ; capping of quartzite pebbles, residual to the conglomeratio sandstone-s which 
once overlay them. 

C. Capping of residual quartzite pebbles. 
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In the above-mentioned stream-section, alluvium, covering a 
narrow tract immediately below the pebbly sandstones, probably 
liidos the outcrop nf tlu^ diminutive representative of the Pusai- 
Merthadih seam. Within the boulder-bearing sandstones two thin 
shale and fireclay bands crop out to the north of the Grand Trunk 
road. 

n. Kapasara-Bmdabanp^ir coal measures. 

Within the Kapasara area, the coal seams included in the strata 
equivalent to the Birsingh])ur coal measures, have apparently in- 
creased in quality and thickness and arc separable into two fairly 
distuict zones : — 


(а) Kapasara coa! moasurcs. 

(б) Bindabanpur coal mcasiiroB. 

(a) Kajpasara coal measures , — To the soutli of Kapasara, there 
coal-boaring strata crop out just south of the Grand Trunk road, 
but to the west and oast they strike obliquely 
across tlm road to link up with the lower 
Birsinghpur m<«isurcs of the west, and thos«' 
of Agiarkiind and J^garcoor to tlie (ja-st. Within the eoarse-textiired 
sandstones, which overlie the Kapasara conglonioratos, an 8-foot 
coal scam, charactc^rised by the presence of iron pyrites, is included. 
About 7ij foot above this coal seam is the jnain Kalimati-Kgarcoor 
seam. No attemj)t lias apparcmt-ly been made to Avork this scam 
from Birsinglipiir in the Avost to Avithin a short dist;ince of Bindabanpur 
village. A sliort distance we.st of the latter village, however, tlu' 
folloAving section was noted by Mr. Auden in cei-tain ineJine-Avorkings : 


(Sandstones) Ft. in. 

Shalo 4 0 

Coal 7 6 

Shale 16 

Coal 7 0 


Information was lacking regarding the substrata. Further 
south-east in the Agiarkimd area, a coal seam, some 35 to 40 feet 
in thickness, crops out at approximately the same horizon within the 
lower Barakar measures, and is worked in fa number of open 
quarries, inclines and shallow pits. To the east of the Dudhapanc 
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cross-fault the seam, thickening eastwards, is thrown to the north 
of the Grand Trunk road. The following are two reprcvsontaiive 
sections noted by Mr. Anden, to the west and east of this (;ross- 
fault ■ 

Quarry-workings west of fault. At Rgarcoor on cast side of fault. 


(Sandstones) 

Ft. in. 

(Sandstones) 

Ft. 

in. 

Fireclay . . . . 

4 0 

Shale . 

8 

0 

Coal .... 

6 0 

Rin'clay 

4 

G 

Shale .... 

4 0 

Coal 

1 

6 

Goal and shales wiMj fireclay 

2n 0 

Sandstone 

3 

0 

(Floor of coal not touched). 


Fireclay-shaio 

3 

0 



Coal . 

8 

0 



Shale . 

2 

0 



Coal . 

. 12 

It) 


At Egarcoor, a pit was being sunk from ih'. bottom cf the 12 ft. 
10 in. section of coal, and hnd. at the time of visiting, pciuitratod 2.*^ 
feet of coal inid shale, making the total thickness of coal over 10 
f(;et. Much of the coal is of relatively inferior quality. 

West of the Dudhapani fault, the clip of these rnoasuros is to 
S. 20® W. at about 7® ; while to (he east in tin* J<]garcoor area, it 
is S. 10® to 20® t:. at frojn 0® to 7®. 

{!>) Bm(hthavj)vr coal mcamrea,- Massive sandstom^s witli shales 
crop out abov(j the thick Kajmsara. coal se.am. Mitliin tlie.s(5 upp(M’ 
The Bindabaiipiir measures of stage (ii) a. se(ond thiek s.^am ol 
seam. .sliale and coal is c\po.s(Ml in the flooded quarry- 

workings of Bindabanpur colliery, about a ([U. rter o. . jnile south 
of Bindabanpur village, and continues east-south- east wards, jnarkt‘d 
by a line of old outcrop-workings, largely collaps«‘d as a result 
of surface combustion. On account of the infeaior (juality of the 
coal, most of these workings arc now closed, so that it is ditlicult to 
obtain reliable information regarding the sea.m. liicluding shale 
bands, the coal seam appears to be of the ordcu* of 30 h'et in thick- 
ness, and is overlain by shales and shaly sandstones. To tlie east 
of the Dudhapani fault at Agiarkund colliery, about 200 yards south 
of the Grand Trunk road, a lb-foot seam is rcM^ordod by Mr. Xudm. 
Unlike the thick seam of Bindabanpur colliery, hewc,v('r, this coal 
seam is overlain by sandstones. A .short distance below tlu^se coal 
seams, a second seam, said to be eight feet thick at Bindabanpur, is 
reported. 
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Hi. Garphdban-Dahibari grits. 

Thoro is no rciason to (loul)t tho nqiiivalonco of tlio jnassivo grits 
that cToj) out at intervals on either side of tJie railway betwcioii 
The Uophiathpur Josiuulih and (.!arphall)ari villages, with those 
®*^**”' of the Nirsa-Mugma area to tho west. Tho 

outcro[)s are abnost continuous, and in both instances fireclays are 
associated, and tho included coal seajns show a marked rosemblaiwje 
to one another. The main seam in this stage is named tho Gopinath- 
pur seam. The following sections, taken from the reports of Messrs. 
Banerji and Auden, illustrate the Gopinathpur and associated 
coal seams as proved in the various workings of tho Garphalbari- 
Gopinathpur area. 


(1) 



(2) 



(3) 


Woat Barakar 

cnllicrv 


Oopiiiathpiir lolliei y. 


Garphalbari t-olliory. 



Kl.. 

in. 


Vi. 

in. 

Vi. 

in. 

(Baiulstonr) 



(SanriHkiiie) 



(Santlaloiie). 


('■mil fihalp . 

(i 

3 

Shale 

n 

ft 

Cmil ... ft 

0 

Inferior emit 

1) 

U 

f.'m/l . , 

3 

0 

Sands! one . . 10 

0 

Stono 

t 

0 

Stone . 

12 

0 

Coal . . .13 

0 

doal . 

*2 

0 

CmtJ 

4 

4 



Shalo 

3 

0 

Shale 

1 

ft 



Coal . 

17 

0 

('^oal 

10 

0 




The coal is, however, of relatively inferior quality and is largely 
used either in tho local brick works or made into soft coke by open 

- . _ , burning. Occasional thin mica-peridotite 

Seams of fireclay. j , • ^ ^ .1 n* i* wxi, 

dykes intersect these colliery workings. With- 
in the grits, which overlie tho Gopinathpui seam, several seams of 
fireclay are observed to the oast of Gopinathpur and south of 
Garphalbari villages. These fireclay seams have been worked at 
and near their outcrops in several localities. They usually vary 
from U to 2| feet in thickness. To tho east of the Oudhapani fault, 


it is suggested that the Gopinathpur seam crops out among the 
massive grits just north of the railway, and strikes across the cast 
end of the eastern railway cutting of this area. 

The dip of the Gopinathpur seam, in the above'-mentioned 
colliery workings is, in general, to the south-south-weBt at about 
7°. As the Eudia nnla is approached, how- 
”***^ **** *^**" decreases almost to the hori- 

zontal and on the south side of the river a 


rapid change to a north-easterly to north-north-easterly inclination, 
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takes place, steepening rapidly to as much as 30® in the vicinity of 
the boundary-fault. On account of the west-north-westerly pitch 
of this Kudia synclinal, the Garphalbari grit stage, which crops out 
continuously between the villages of Garphalbari and Dahibari, 
is overlain by the Gopinathpur shale beds in the western part of 
the B3mcline. Within the southern limb of this synclino the strata 
of the Garphalbari grit stage, cropping out from Dahibari in the 
south-east, via Patasbana, to the Kudia river north of Chatabar 
village, includes a similar sequence of massive grits with fireclays, 
with at least one seam of shdy coal—tho equivalent of the Gopi- 
nathpur seam. This coal seam has not been worked to the south 
of the Kudia, though the fireclays, occurring in this locality both 
above and below the horizon of the coal, have been ex^doited from 
a number of small quarries along the outcrop. The false-bedded, 
massive grits overlying the Gopinathpur seam arc well exposed in 
the Kudia nala to the west of Jamdih, and from the evidence of the 
section observed in the bend of the river a little over half-a-mile 
west-north-west of Patasbana, these grits have diminished somewhat 
in thickness. In the steeply-eroded right bank of the Kudia at this 
point, the Gopinathpur seam forms an inlier, caused by a small 
cross-anticlinal traversing the syncline. The following measured 
section is observed (Auden): — 

Kt. in. 

(Massive grey grits) 


Mioa-peridotite idU 2 0 

Coal 10 

Nodular blue shales 10 0 

Grit 2 0 

Splintery shales 3 0 

Cool 8 0 

Sandstones 3 0 

Cool 2 0 


Flaggy blue shales. 

(This scotion showing the regular outcrop of the sill across the Kudia stream, is illus- 
trated in Plate 10, Fig. I.) 

To the west of this iiilier-ex|X)suro, the Go])iriathpur soiun can 
be recognised in the steeply-dipping grits of the tributary ntda 
flowing northwards from Chatabar. 

iv, Oopinathjnif shales. 

Overlying the massive grits of stage (lii) along the axis of the 
western part of tho Kudia synclinal, and continuing north-west- 
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wards via Ragdih to link up with the Eudia shales of the Oheruiaala 
area, are a group of shales, shaly ironstones, and flaggy sandstone 
strata, the (ropinathpiir shales. These beds are well exposed 
between Gopinathpur village and the Eudia mla. Included within 
these measures is a seam of coal and fireclay — ^the Eudia seam — 
Kudia seam just well-observed in certain outcrop-workings in 
north of the Kudia the northern bank of the Eudia, to the south 
of Gopinathpur. The section exposed is as 

follows ; — 


Massive and shaly yellow-grey sandstones. 

Shaly sandstones and shales, 10 ft. 

Dark shales and fireclay, 7 ft. 

Goal, 6 to 7 ft. 

Well-preserved leaf impressions of Glossopteris t3rpe occur within 
the carbonaceous shales that immediately overlie this coal seam. 
The strata being almost horizontal along the base of this synclinal 
the complexities of the outcrop of the Eudia seam, to tlie north 
of the Eudia river, are duo to the irregularities of the surface topo- 
graphy. The coal appears somewhat shaly though where it occurs 
in conjunction with good quality fireclays, its profitable exploita- 
tion should bo possible. 


Ealimati-Eumhardubhi-Chanoh area. 

In contrast to the relatively simple striicturo of the above des- 
cribed areas to the west of the Dudhapani fault, the Barakar measures 
cropping out eastwards to the Barakar river 
have been complicated not only by compres- 
sional forces, resulting in considerable changes 
in the dip and strike of the strata within certain areas, but also by 
a number of strike and dip faults of a throw, in certain cases, of 
several hundred foot. Such complications, combined with a paucity 
of outcroi)S and of very disjointed stream sections, render the elucida- 
tion of the detailed structure and the correlation of the various 
Barakar stages very problematical in certain instances. The 
absence of collieries working at the present time within large por- 
tions of this area, in particular the Dudhapani-Eumhardubhi- 
Ohirkunda tract, or of reliable bore-hole records, add to these 
difficulties. In the Rajpura-Ealiraati area to the north and the 
Chanch-Dumarkanda area to the south-east, however, the major 
displacements can, on the combined evidence of surface outcrops 
and colliery workings, bo recorded with a fair degree of certainty. 
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The general structure has been discussed in an earlier chapter. 
Over the northern and middle portions of the area the strata strike 
Structure east-south-easterly direction, dipping at 

gentle to moderate angles to the south-south- 
west. In the south-west portion, however, in the Kalian Chak- 
Patlabari area to the south-west of the Kudia river, the beds swing 
round rapidly to an approximately north-south strike, dipping east- 
wards at steep angles. The principal faults that traverse this 
area include : — 

(a) Dudhapani dip-fault, following a general north-north- 
easterly direction, across the western portion of this 
area. 

(5) Rajpura-Siulibari fault, following a general south-easterly 
direction and with a downthrow to the north-east, across 
the north-wostorn portion of the area. 

(c) Mendha-Poradih faults. 

(d) Kiunliardubhi dip-fault (exact position doubtful). 

(c) Chirkunda-Chanch dip-fault. 

(/) Barakar river - Dumarkanda dip-fault. 

To the north of the Grand Trunk road the largo Rajpura-Siuli- 
bari fault, following a south-easterly trend, throws the lower Barakar 
rooks down to the north-east and causes the thick Kalimati seam 
to be thrown northwards from the Egarcoor tract. This fault 
appears to decrease in intensity to the south-east and possibly does 
not continue oast of the Kumhardubhi dip-fault. About J mile 
oast of Kalemathi village, the Kalimati coal measures are out out 
by the two large displacements of the Mendha-Poradih area, but 
further oast around Barmundih, the normal lower Barakar succes- 
sion again crops out. The rooks of the area around Kumhardubhi 
appear to include the middle Barakar measures, with the Laikdih 
coal measures, including the thick Laikdih seam, coming in to the 
south-east. The area, however, appears to bo considerably compli- 
cated by faulting and its exact elucidation has not been possible. 
The lower portion of these middle mc'.asures is doubtless again 
represented to the north of Chirkunda, and further south, within 
the Junkundar- Kalian Chak area, where the strata awing round to 
the south, their outcrops are to some extent repeated by the southerly 
continuation of the Dudhapani faults. The upper Barakar rocks, 
including the Chanch-Dumarkanda seam in the upper part, crop 
out around Lakhdih village and southwards to Dumarkanda. West 

L2 
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of the Duxnarkanda oollieiy-woikings they are, however, intercepted 
by the Chirkunda-Chanch cross-fault, which throws the outcrop 
of the Chanch seam southwards to Chanch colliery. As in the case 
of the middle measures of the Kalian Chak area, these upper beds 
swing round to the south-east as the main boundary-fault of tho 
Luhchibad areas is approached. The immense Barakar river dip- 
fault, with a downthrow to the south-east to the extent of several 
hundred feet, appears to cut across the Barakar river to tho south- 
west of Duburdih and, skirting the western bank of the river in the 
vicinity of Chirkunda village, continues within the upper measures 
of tho western bank and limits the workings of the Chanch seam 
to the east of Dumarkanda. 

The Barakar measures of tliis area have been divided into tJie 
iollowing stages, corresponding approximately to those of the more 
western tracts : — 


vii. Chanch coal measures, 
vi. Laikdih shales and sandstones. 

V, Laikdlh-Patlabari coal measures, 
iv. Kalian Chak shales and sandstones, 
iii. Chirkunda grits with coal seams, 
ii. (6) Siulibari coal measurea. 

(a) Kalimati coal measures, 
i. Rajpura conglomerates. 

The details of these various stages are as follows: — 


is Rajjmra conglomerates. 

These basal Barakar rocks are well-exposed between llajpiura 
and Kalcmathi, around Mendha village, and again in the Maiigal- 
Kol Jor section D^ara area adjoining the Barakar river. The 
section of these basal beds as observed in the 
Kol Jor is as follows: — 


{Asomding order), 

(Massive, Boftish, gritty sandstones, with small, rounded, 
quartaito pebbles.) 

Carbonaceous, sandy mioaoeouB shales .... I 

Hard, grey, medium-toxtuied sandstone, weathering reddish- 
brown a 

Carbonaoeons shale 2 

Hard, grey sandstone weathering leddish-brown • t b 
(Dark-coloured alluvium for a distance of about 20 yards, 
including a small outcrop of carbonaceous and 
Icool). 

Thick, soft, gritty, white and grey oongloineratio sandstones 
with rounded pebbles of qnartEite. These Itods include 
at least one tun band of shale or fireclay. 
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iu (a) Kalimaii coal measurea. 

These coal-bearing strata of the lower Barakar measures, re- 
presenting the easterly continuation of the Egarcoor beds, crop 
out in the area south and west of Ealemathi village between the 
Rajpura and Mendha faults, and again in the Barmundih tract 
between the Poradih and the Barakar river displacements. The 
succession is fairly well exposed in the Kol Jor and includes a thin 
coal and shale seam just above the conglomeratic sandstone zone, 
followed by sandstone strata within which the thick Kalimati seam 
is intercalated. Shaly sandstones followed by massive sandstones, 
overlie this thick coal seam and include an upper seam about six 
feet in thickness. The Kalimati seam of the quarry-workings to the 
west of the Kol Jor is, apparently, about 50 feet in thickness, including 
shale bands. To the east of the present quarries, it is intersected 
by mica-peridotite sill-intrusions, the resultant jhama coal l)eing 
exposed at the outcrop in the Kol Jor. Similar intnisives arc perhaps 
more widespread within the seam of the Barmundih area, and can 
be well observed in the tributary stream a short distance west of the 
village. 

ii. (&) Siulibari coal measures. 

These strata include the beds of shale, sandstone, and impure 
coal tliat crop out to the dip of the Kalimati workings, just north 
of Siulibari village. They appear to represent the easterly extension 
of the Bindabanpur coal horizons, though it is suggested that the 
beds as a whole, together with the included coal seams, have thinned 
considerably eastwards, and are insufficiently defined in the areas 
east of the Kol Jor to justify their classification under a separate 
name. Shales and shaly sandstones, with ironstone bands, predo- 
minate and include at least one fairly thick seam of coal (probably 
of very inferior quality), which has been worked in the past in the 
now flooded diggings just north and west-north-west of Siulibari 
village. The dip of these strata is of the order of 12® to 15® to the 
south-west and south-south-west. 

Hi. Chirhunda grits, with coal seams. 

That the strata of this stage crop out between Chirkunda and 
the Barmundih area is proved fairly conclusively, and that they 
recur in the vicinity of the metamorj)hics to 
^^^ccurreace and lltho- north-east of Patlabari village is, in the 
writer’s opinion, equally certain. More doubtful, 



146 


GEE : THE RANIGANJ COALFIELD. 


however, is the suggestion that the exact equivalents of these 
beds continue west of the Chirkunda-Sarsa Pahari area into the 
Siulibari-Kumhardubhi tract, though the writer is inclined to this 
view. To the north of Chirkunda, the beds include the typical 
massive, coarse grits and sandstones, with associated fireclays and 
coal seams, in general resembling the strata of the Garphalbari grit 
stage to tile west. The coal seams have, however, thickened in these 
more eastern areas, as is shown by the Chir- 
Icttfidii! ****”* kunda bore-hole section (Plate 16, bore-hole 2) 

and tlie coal has been partly converted into 
jhama as a result of ultra-basic intrusion. One of these coal scams 
has apparently ignited at its outcrop, the resultant reddish shales 
and scoria being well exposed to the north of the railway line. 
Similar (oarse grits with inchidtul fireclays occur in the Kol Jor 
and westwards near Siiilibari village, and a flooded quarry-working 
just west of the Kol Jor, a short distance south of the Grand Trunk 
road, probably represents one of the scams of this stage. Unfor- 
tunately, the records of several bore-holes of the Kumhardubhi 
could not be found, liast of the Engineer- 
ing Works, however, are several flooded quarry- 
workings, marking the outcrops of two closely-associated coal 
seams. These arc reported to include a lower 11 -foot seam, 
separated by a relatively small tluckncss of soft and shaly sandstone 
with shales from a 6-foot seam. The dip is at a very gentle 
angle to the south-inclined-west. It is very probable that tliesc 
coal scams belong to the middle Barakar measures, but on account 
of the lack of continuous exposures, v/ithout further information 
from bore-holes, it is impossible to dogmatise on the question of 
their exact correlation. 

To the south-west of the Kudia stream, an association of grit 
and sandstone strata, with fireclays and attenuat(‘d seams of coal, 
South of the Kudia swings round to the south and south-east ob- 
liquely parallel to the main southern boundary- 
fault. These beds represent the continuation of the Dahibari grit 
measures of the southern side of the Kudia syncline, but are, in this 
area, north of Patlabari, further disturbed by the southein 
extension of the faults of the Uudhapani area in addition to the 
shearing and attenuation that has resulted from their asFOciation 
with the main boundary-fault to the south. The fireclays of this 
area are, however, being worked. 
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if;. EaUan Chak shales and sandstones. 

Overlying the grit, fireclay and coal strata of the Chirkunda 
grit stage in the stream-section to the south of Kalian Chak, south- 
west of the Kudia river, is a series of alternating shales and sandstones 
including at least one thick band of carbonaceous shale and shaiy 
coal. These beds, resembling the Kudia shales of the west, are 
partially repeated by faulting in this area. 


V. LaikdihPatlahari coal measures. 


Overlying stage (iv), of the Kalian Chak area, is a succession of 
sandstones and shales including the thick coal seam of Patlabari 
Patlabari-Jimkiindar colliery, north-west of Patlabari village. From 
a study of the lithological sequence of these 
middle Barakars, the writer is convinced that these measures are 
the equivalent of the Chatabar and Lower Shampur coal measures 
of the western end of the field. They appear to be represented to 
the north-east of the Kudia river by the sandstones and associated 
thick coal seam of the Junkundar village area, across which tract 
of country the outcrop of the seam is burnt and the overlying sand- 
stone strata locally indurated and converted into semi-quartzites, 
brecciated and intermingled with burnt shale as a result of the subsi- 
dence that followed the burning of the seam. The Kumhardubhi 
cross-fault cuts off this Junkundar outcro]) to the east. Across this 
fault it is suggested that the thick coal seam and associated strata 
of the flooded ‘ Laikdih ’ quarries, to the south- 
* *^**^^*^ * Kumhardubhi, represent the easterly 

continuation of these coal measures. The area 
is undoubtedly traversed by several large faults, and in the absence 
of bore-holes or continuous sections, it is impossible to bring forward 
any positive evidence in support of this view'. What lithological 
evidence there is, however, tends to suggest this correlation, the 
associated strata being similar in both cases, whilst in order to 
regard them as different seams would necessitate an unprecedented 
amount of lateral variation within these Barakar measures of which 
there is no evidence. To what exact horizon the 6- to 6-foot seam of 
Jagraj colliery, to the south of the Laikdih quarries, can be designa- 
ted, is debatable. The following details in connection with the 
thickness of these coal seams are given by Mr. Auden. 



148 


QBB : THB RANIGANJ 00AL9IBLD. 


The section of the thick coal seam at Patlabari colliery is as 
follows : — 


Ft 


Qoodeodl 8 

Cod and shale 27 

Jhatna ••.«••••• 5 

Coal 6 

Total 45 


This is underlain by fireclays and extensive sills of mica-peri- 
dotite, so that it is possible that the full thickness of the seam is not 
included in the above section. 

Near Junkundar, about 15 feet of burnt coal overlie about 12 
feet of fireclays and pipe-clays. Assuming an asli-content of 20 
per cent., the initial tliickness of this seam may have been of the 
order of 75 feet. 

Regarding the Laikdih seam of the flooded quarries south of 
Kumhardubhi, the total thickness is given as approximately 90 
feet, including 82 feet of coal, with jhami in tlio lower sections. 

vi. Laikdih shales and sandstones. 

Beneath the Chanch coal measures in the vicinity of Lakhdili 
(Laikdih) village, a succession of massive sandstones, including a 
thick scam of carbonaceous black sliales is exposi^d. The upper 
sandstones of this sequence include rounded quartzite and semi- 
quartzite pebbles. 

vii Chanch coal measures. 

Within this area, immediately west of the Barakar river, the 
uppermost beds of tlie Barakar series comprise a number of alternating 
massive sandstones, shaly sandstones and shales, within which are 
included two coal seanois. Of these seams the lower one— the Chanch- 
Dumarkanda seam — is of a thickness of 10 feet and of excellent 
quahty. About 200 feet above, a thin coal seam has been proved 
in a boro-hole to the dip of the Dumarkanda workings. The writer 
suggests that these measures are equivalent to the uppermost 
stage of the Shampur area, but are unrej>resented in the sequence 
between Shampur and Chanch. South-west of Chanch, these bed 



GEOLOGY OF OOAL-BBARIKG DAMUBAS. 


140 


swing round to the south-west and south obliquely to the main 
boundary-fault, the dip steepening considerably in the vicinity of 
the fault. In this locality, south-west of the Kudia river, the 
continuation of the Chanch seam has been worked at Luhehibad 
colliery. About 260 feet above this seam the Ironstone Shales overlie 
these uppermost Barakar measures. 


II.— Ratnnagar-Itapora area. 

This area includes the continuous tract of Barakar measures 
that crops out eastwards of the Barakar river for a distance of 
Stiuctttiv about miles up to the line of the Panuria- 

Itapora cross-fault. This latter displacement 
forms a tectonic divide between the above mentioned Barakar 
outcrops and the Gourangdi-Jamgram portion of the coalfield to 
the north-east. The general simple structure of these measures, 
dipping southwards and south-south-eastwards at gentle to moderate 
angles away from the northern limit of the coalfield, is complicated 
by a number of dip-faults, some of which appear to die out within 
the lower Barakars of the northern part of the field. Over the 
greater length of the tract, these lower Barakar outcrops succeed 
the uppermost Talohir beds, and the uppermost measures are over- 
lain by the basal Ironstone Shales. In the western portion of the 
area, however, the measures are limited both to the north and south 
by large strike-faults, including the Debipur-Lakrajoria fault in the 
north, which cuts out the whole of the Talchir series over a portion 
of its length, and the Begunia-Petana displacement to the south, 
which throws the Ironstone Shale beds down against the various 
horizons of upper Barakar age. For the convenience of descrip- 
tion this Ramnagar-Itapora area may be subdivided into the 
following four localities {see also Table 4) ; — 

1. Damagaria-Lftlbazar-Begumaarea. 

2. Bon]umari-Salanpur>Bahira area. 

3. Alkusha-Dharmma nala area. 

4. Nandai-Shyamdi-Baliapur area. 

Struoturally, as a roBult of faulting, the two former areas are more or loss distinct. 

The strata of these four areas are divided into the following 
seven stages {see Table 4) : — 



Table 4, — Ramnagar-Itapofa area {4-ineh sheets Nos. 4 and 8) 
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Basal eoB^omerstes . .1 Bonjamarl conglomerates . . I Badhaballavpiir conglomerates . Nandal conglomerates. 
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The detailed geology of these vaiiouB aieas is as follows: — 

Damagauia-Lalbazak-Begumia area. 

This area adjoining the Barakar river, is bounded on the north 
by the Debipur-Lakrajoria strike-fault ; on the east by the Salanpur- 
Chaiipataria and Bahira dip-faults, and on 
** * the south by the large Begunia-Bctaua 

strike-fault. Other important displacements within the tract 
include the north-west continuation of the Bahira dip-fault, which 
cuts oft* the tliick Damagaria coal seam to the south-west of Dama- 
garia colliery, and the two roughly parallel faults that, following 
a north-east to south-west direction, form a narrow elongated horst 
between Rainnagar and Lalbazar. The dip of the measures within 
this area is usually to the south or south-south-east at relatively 
gentle angles, varying from IV at Damagaria, to V in the Bamnagar- 
Lalbazar area, Init decreasing to at Begunia. To the north-east 
of Lalbazar, however, the beds swing round to the north and north- 
inclined west, obliquely parallel to the Bahira cross-fault, the dip 
])cing at a gentle angle to the oast. The area is intersected by two 
dolcrite dykes, and a number of mica-perido- 
Intnisiom. dykes and sills, tlio latter being apparently 

confined to the middle and upper Barakar measures. 

As to the west of Barakar river, the Barakar measures of this 
area can bo divided into the following seven, approximately equi- 
valent stages : — 

vii. Bogunia coal measures, 

vi. Lalbazar shales and conglomerates, 

V. Ramnagar-Laikdih coal moasuros. 
iv. Duburdih shales and sandstones, 
iii. Pebbly grits with coal seams, 
ii, Damagaria coal measures, 
i. Basal conglomerates. 

Within this area, the coal scams of the Barakar measures appear 
to have reached their maximum development and, as a result of the 
relatively good outcrops and the considerable amounl> of «ivaiLible 
colliery and bore-hole information, the elucitlation of flie lithology 
and structure has been attended with a fair degree of success. The 
details of the various stages are as follows : 

i. Basal conglomerates. 

Between Bebipur and Damagaria colliery the basal conglomerates 
are well exposed, but to the west and east these outcrops arc cut 
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out by the two faults that intersect the area a short distance 
south-west of Damagaria and just east of the Jamaldih quarry res- 
pectively. Below the thick pebbly sandstones, a thin outcrop of 
coaly shale is included in the basal sandstone succession. 

a, Damagaria coal measures. 

The coal-bearing strata of this stage also crop out within the 
Damagaria- Jamaldih area, above the basal conglomerate beds. 
To the south-east of Duburdih, these measures are faulted down 
by the north-westerly continuation of the cross-fault that runs 
between Bahira and Lalbazar collieries, and the south-westerly 
continuation of the Debipur-Lakrajoria cross-fault. These lower 

measures doubtless occur in depth only a short distance below the 
bottom of the deep bore-hole of the Bamnagar area (Plate 16, 
bore-hole 3.) Within the sandstone and shale strata of this stage, 
the thick Damagaria coal seam is included. No 
amagt a seam. bore-hole records, to the dip of this seam, are 
available, tliough the seam is reported to be of a total thickness of 
at least 100 feet, including shale bands. The section in the Damagaria 
quarry-workings {see Plate 11) as given by Mr. Auden, is as 

follows : — 


Fireclay, passing into coal to the dip 

Top coal 

€UK>d coal 

Coal with shale bands . 

Good coal 


Sections of the lower portion of the seom are being worked. The 
coal, largely composed of durain, is in general of a dull colour, but 
is apparently a very suitable steam-coal. 

Hi. Pebbly grits with coal seams. 

This succession of coarse-textured sandstones with associated 
seams of coal and fireclays, includcB a total of about 450 to 500 fcict 
of strata overlying the Damagaria stage. The upper part of this 
sequence is represented in the outcrops of the stream-section 
about a quarter of a mile east of Duburdih, where the beds abut 
against the south-westerly continuation of the Debipur-Lakrajoria 
fault. The higher beds of this stage probably crop out between 
the fault that limits the Jamaldih colliery workings to the 
south-east and the Chanpataria-Dendua displacement. These outcrops 
include massive grits with fireclays, followed above by what appears 
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to be a thick coal seam, locally exposed in a flooded quarry just 
north-west of the Chanpataria-Dendua fault, about 550 yards south 
of the Jamaldih quarry. No particulars were, unfortunately, 
available regarding this coal seam. The full sequence is, however, 
represented within the deep bore-hole section 
Ramnagar?*^^ **** Ramnagar area (Plate 16, bore-hole 3) 

between, approximately, levels 300 and 800 
feet. The upper seams of this section, representing as they 
apparently do the lower seams (4 and 5) of Bahira colliery to the 
cast, have been largely converted to jhama by the intrusion of niica- 
peridotite. As a whole, the strata of this stage arc regarded as 
equivalent to the beds of the Chirkunda grit stage to the west of 
the Barakar river. Although the included c;oal scams show consider- 
able lateral variation, the general resemblance in lithology points to 
this conclusion. This is also borne out by a study of the Barakar 
succession and the geological structure of the two areas. 

iv. Duburdih shales and sandslmes. 

These shale and sandstone beds, with an included thin seam of 
coal, crop out below the thick Laikdih seam to tlie south of Duburdih. 
The beds appear to represent the equivalent of the Kudia shale 
stage of the western end of the coalfield, though to the cast of the 
Barakar river they have thinned considerably and include not more 
than 150 feet of almost unproductive strata. 


V. Ramnagar-Laikdih coal mmsures. 

The strata of this stage include two of the most important coal 
seams of the Barakar measures — ^the Ramnagar and Laikdih scams. 


Fattits at Ramnagar. 


These closely associated coal scams croj) out 
in an arc just north of Ramnagar village. 


On the south-east side of the 90-foot fault that traverses the Barakar 


measures in a north-east to south-west direction, about a quarter 


of a mile south-east of Ramnagar village, the topmost strata of this 
stege, including the Ramnagar coal seam (worked from No. 5 
Inchno, Ramnagar colliery) crop out again in a small arc, convex 
to the south, along the narrow tract within this Ramnagar horsl, but 
a short distance further south-east they arc again thrown down by 
the approximately parallel fault that bounds the tract on the 
Lalbazar side. Regarding these two Aorsf-faults, it is suggesttid that 
they run together and die out a short distance to the south-west 
of these Ramnagar workings. At least there is no perceptible 
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interruption of the higher shale and pebbly sandstone measures (of 
stage vi), which form a continuous outcrop from just north of 
Tialbazar, westwards to the Barakar river about a quarter of a 
mile north of Manberia village. 

The upper, Raranagar seam, is from 12 feet to 13 feet 0 
inches in thickness and includes, at Ramnagar colliery, a 10- 
to 16-inch shale band about two feet from the 
ainnasar seam. geam is of excellent quality, in 

parts exhibiting a marked * ball-structure’. It includes a large 
proportion of vitrain and, when caked, yields an excellent metal- 
lurgical coke. Unfortunately to the south, in the area north of 
Balltara and Kendua, and again in the shafts at Lalbazar colliery, 
the seam is intruded by mica-peridotite sills and is, at least in 
part, converted to jhama. 

The Laikdih seam is separated from the Ramnagar seam by strata, 
mainly of sandstone type, increasing eastwards to just over 100 
feet. At the outcrop, the seam is associated 
with much mica-peridotite and jhami, especi- 
ally towards the top. In the inclines of Ramnagar colliery, the 
coal seam has been ])roved up to 30 feet in thickness including shale 
bands, but to the dip, the numerous bore-hole sections denote a 
much greater total thickness, varying up to nearly 70 feet. This 
maximum thickness, however, includes a large proportion of jhinui 
and possibly some mica-peridotite rock. At Lalbazar colliery to 
the east, the seam comprises ; — 


Laikdih seam. 


Ft. in. 

(a) Cool 10 0 

Mainly sandstone 12 0 

{b) Coal 5 0 

Sandstone 0 0 

(e) Cool (approx.) 40 0 


The upper seam (a) iucludos a 3-inch shale band about seven feet 
from the floor. It is a seam of excellent quality, composed largely 
of briglit coal, and yields a good metallurgical coke. The middle 
scam (6) appears from the analysis to be slightly inferior in quality 
to the upper seam. Of seam (c), 36 feet of coal, including a number 
of thin shale bands, have been actually proved, below which there 
is a certain thickness of jhama of which three feet have been proved, 
though the whole thickness has apparently not been passed through. 
This 35 foot seam includes several bands of nodular bright coal of 
excellent quality, alternating with intercalations of dull ‘ boney ’ 
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coal of a much higher ash-content. Certain sections of this thick 
seam yield a good metallurgical coke ; these include the bottom 
6«foot section. 

As in the case of the Ramnagar, the Laikdih scam has been proved 
by bore-holes to be partially converted into jJianui within certain 
tracts of the Manberia-Balltara area, and also in places adjoining 
the llamnagar horst to the south-east of Ramnagar village. 

vi. Lalhazar shales and conglomerates. 

In contrast to the underlying Ramnagar-Laikdih coal-bearing 
stage, these strata, including about 550 to 650 feet of alternating 
thick massive sandstones, shaly sandstones and black carbonaceous 
shales, are entirely unproductive. The lower massive sandstones 
with some included pebbles, occupy the sloping ground around 
and south of Ramnagar village and near the northern shafts of Lal- 
bazar colliery. The thick succession of black shales crop out at 
intervals in the low-lying ground to the south of Ramnagar and north 
of Lalbazar, and are overlain by conglomeratic sandstones, which 
can be followed continuously from just north-east of Lalbazar 
village along the prominent low ridge that runs westwards to the 
Barakar river. From a comparison of the lithological sequence of 
the Barakar measures of the two areas, the writer suggests that 
these unproductive beds are rc])rcsontcd in the extreme wi^st of 
the coalfield by the middle Shampur coal measures. 


m. Begunia coal measures. 

These coal-bcaring strata, including a thickness of about 205 
feet, represent the topmost horizons of the Barakar measures. They 
are doubtless equivalent to the beds associated with the Chanch- 
Dumarkanda coal scam to the west of the Barakar river, and to 
the Upper Shampur coal measures of the western extremity of the 
coalfield. The Begunia coal measures include in descending order 


Bogunia sandstonos, inoluding massive sandsionos with*^ 
intcroalatod shaly sandstones and shales, and one >Total thickiioss 105 
3-foot coal seam J ft. (approx.). 

Bogunia shales, inoluding thick, blaok, oarbonaoeous \ 
shalos cropping out just north of tho Inspection 
bungalow 

Mossivo sandstones, passing laterally into shaly sand- 
stones and eludes to the east* 


Begunia seam 


>Total thickness 100 
I ft. (approx.). 

10 ft. 
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The Bogimia seam, worked at the pits of Begunia Khas colliery, 
is an excellent seam of relatively uniform thickness tlirmighoiit this 
area, though further east it appears to 
egun a seam. decrease in thickness. Like the Riimnagar and 
Laikdili scams it includes a proportion of very bright nodular coal. 
Its outcrop can be traced almost continuously from Barakar village 
to Petana. Near Balltara it has formed the horizon of extensive 
iiiica-pcridotite sill-intrusions. 

Tlie outcrops of these Begunia measures are limited to the south 
by the 13cgunia*Bahira strike-fault. Skirting the southern edge 
of Begunia village, this displacement, with a 
fault**”***^*^*” downtlirow of about 400 feet to the soutli, 

brings the Ironstone Shales against the Begunia 


sandstones at an horizon about 200 feet above the Begunia seam; 
but further east, owing to the fault cutting slightly obliquely to the 
strike of the measures, the Ironstone Shales abut against lower horizons 
of this stage. On the south aide of this main fault the Begunia seam 
has been proved below the Ironstone Shales, but the area a])pears to 
be further disturbed by displacements. The workings of Begunia 
Khas colliery extend westwards beneath the greater widtli of the 
Barakar river, the large cross-fault that separates this tract from 
the Chirkunda-Dumarkanda area being, apparently, located not 
far from the western bank of the river. 


Bonjumabi-Salanpur-Bahiba area. 

This area includes the colliery-workings of Bahira (Borrea), 
Salanpur, Banbirdi and Rampur. To the north, the basal Barakar 
rocks overlie the Talchirs ; to the west, th(j 
Structure. bounded by the Dendua-Chanpataria 

('loss-fault in the north and the Bahira cross-fault in the south : to 
tlio cast, a large cross-fault separates the lower Barakar outcrops 
of Banbirdi from those of Alkuslia ; whilst to the south, tlie continua- 
tion of the Begunia-Bahira strike-fault throws the Ironstone Shales 
down against various horizons of the upper Barakars to the south 
of Bahira colliery. A large cross-fault, the Bhagrand-Salanpiir 
fault, following an approximately north-east to south-west direction, 
separates the Dendua and Banbirdi colliery areas. In addition, a 
large strike-fault, possibly the deflected continuation of the Bhag- 
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rand-Salanpur fault, cuts across the tract to the north-west of 
Sabanpur village, and with an upthrow to the south, repeats the 
outcrops of the higher measures of the Dendua area, within the 
Chanpataria-Salanpur tract. A steady dip at a gentle angle to the 
south or south-east prevails over a large part of the area, but in 
the vicinity of the faults this is liable to considerable variation. 

The 20- to 30-foot Lachhmanpur dolerite dyke intersects the 

south-western part of this area and a number of dykes and large 

.... sill-intrusions of ultra-basic type are met with. 

intraBiont. , . . , . , . , . ^ 

the latter being ])rominent within the middle- 

lower measures of the Chanpataria-Digari-Sabanpur tract. 

The Barakar measures of this area can be conveniently divided 
into the following seven stages approximately equivalent to those 
of the above-described more western portions of the coalfield : — 

vii. Rampur coal measures. 

vi. (Largely absent, as a result of faulting). 

V. Upper Bahira coal measures, 
iv. Ghanpataria shales and sandstones, 
iii. Lower Bahira-Upper Salanpur coal measures, 
ii. Lower Salanpur coal measures, 
i. Bonjumari conglomerates. 

The details of these various stages are as follows:— 
i. Bonjumari conghmarates. 

These pebbly sandstone beds, cropping out occasionally between 
Bonjumari colliery and Basudebpur, and again at the base of the 
Barakar measures of the Banbirdi tract, are doubtless equivalent 
to the basal rocks of the Lower Damudas to the west. These 
beds are reported to include one thin 2-foot seam of coal — the Farewell 
seam. 


a. Lower Salanpur coal measures. 

The measures of this stage, including the thick Salanpur 
seam, form a curved outcrop running between Bonjumari and 
Bhagrand collieries within the Dendua trough, while to the east 
of the trough they follow a more direct north-easterly trend north of 
Banbirdi village. At Salanpur colliery, just within the trough, 
these lower measures have been proved at a depth of about 600 

M 
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feet, ( see Plate 16, bore-hole 10) * * * . The strata of this stage 
include : — 

Ft. 

Coal 7 to 10 (Salanpur * B * seam). 

Sandstone, varying from • . 25 to 40. 

Coal, with shale bands . • . 100 to 125 (Salanpur * A * seam). 

The lower seam ‘ A ’, undoubtedly the equivalent of the thick 
Daniagaria-Kalimati seam of the west, is reported to reach a total 
thickness of 125 feet, of which the lower 25 
npar team* better quality and yields a use- 

ful steam-coal which, like the basal Barakar seams of the other areas, 
is composed largely of dull coal. Lenticular-shaped nodules of hard 
ironstone are included within the seam. The outcrop of the scam 
is marked by a number of large quarry-workings, of which only 
that of Bhagrand colliery was being developed at the time of the 
present survey. The upper seam * B * is, apparently, of inferior 
quality and was not being worked. 

Further to the dip, these basal Barakar seams have been proved 
in the bore-holes of the Digari-Sabanpur area (see Plate 16, bore- 
holes 0 — 9). This area, traversed by at least one strike-fault causing 
the repetition of certain of these lower Barakar measures, is inter- 
sected by a number of inica-pcridotite dyke and sill-intrusions 
evidenced both at the surface and within certain of the coal scams 
in depth. 

in, Lmver Bahim^Upper Salanpur cml measures. 

As a result of the above-mentioned strike-fault these coal-bearing 
mcas\ires, including about 450 feet of strata, arc repeated within the 
Bahira-Dendua tract. Dipping about 11®, these 
faulting!!****” beds, overlying the basal Salanpur seams, crop 

out between the Dendua-Salanpur trough-fault 
in the form of a sharp synclinal, pitching steeply to the south- 
south-west. They recur, to the south of the strike-fault, within the 
(/hanpataria-Sabanj)ur tract to the west and north of Bahira village. 
The sequence of the beds is well illustrated in the bore-hole sections 
of the Digari-Sabanpur area. The lower 376 feet of this succession 
comprise coarse felspathic grits and sandstones, with grey shales and 
fireclays, included among which are several coal seams, apparently 

* The correct position of this bore-hole is about 600 yards north-east of Dendoa colliery. 

It was incorrectly located on the 4-inchoa to one mile sheet (No. 8) ; this error has boon 

rectified on the one inch to one mile map (Plate lO), 
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of relatively inferior quality, and attaining a maximum individual 
thickness of about nine feet. At the top of this stage, however, are 
two closely-associated coal seams of considerablo ecouomic value, 
including the Salanpur ‘ C ’ and ‘ 1) ’ seams of the Dendua area, 
and the equivalent Bahira ‘ 5 ’ and ‘ 4 ’ scams of Bahira colliery. 
The sections within these two areas are as follows : — 

Dendua area* Bahira area. 

Coal 5 ft. (Salanpur ‘D* seam) Coal 5 ft. (Bahira ‘4* scam) 

Sandstones about 40 ft. Strata about 40 ft. 

Goo/, variable, often including a 3- to 6- Coed 18 ft. approx. (Bahira ‘ 6 ’ scam. ) 
foot sandstone band, separating a 
44-foot top section from a 16- to 18- 
foot lower section. (Salanpur *0* 
seam.) 

From the evidence of the Digari-Sabani.ur borc-holcs, the 
sandstone strata, which separate these two coal seams, vary some- 
what in thickness, and the scams themselves are liable to local 
change. At Dendua and Salanpur collieries, the upper * D * seam 
is reported to be of fair quality and slightly nodular, whilst portions 
of the lower * C * seam yield a useful steam-coal. At Bahira, the 
upper * 4 ’ seam is of very good quality and witli the lower seam ‘ 5 ’ 
has been developed from the pits to the south-west of the village. 
Unfortunately, the seam * 5 ’ is, at its outcrop in the quarry south- 
west of Chanpataria, and within certain of the Digari-Sabanpur 
bore-holes, intersected by mica-peridotite sills and partially converted 
into jhama. 

These two coal seams continue to crop out north-castwatds via 
Chanpataria, adjoining the south-westerly continuation of the Dendua 
cross-fault. The writer suggest-s that they are again met with dipping 
eastwards within the faulted area, near Digari, where they are in- 
truded by mica-peridotite. The section given at the colliery just 
west of Digari included: — 

Ft. 

Coal seam 9 


Goal seam IS 


The lower seam probably crops out again at the colliery inclines 
just south of Sabanpur village, the section here being reported as 


Inferior coal and shale . 
Cool .... 
Ii^erior coal • 


Ft. 

2 

10 to 11 
7 to 8 

M 2 
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These workings appear to be cut off a short distance to the cast 
by the fault that runs east of Bahira village. It is probably the 
same coal seam that has been worked in the past from inclines about 
three furlongs north-east of Salanpur village. 

iv, Chanpataria shales and sandstones. 

For the sake of correlation with the more western areas, these 
beds have been grouped in a separate stage. In this area they include 
only about 100 feet of sandstone and shale strata, intervening 
between the thick Bahira ‘ 1 to 3 ’ coal scam and Bahira ‘ 4 ’ seam, 
and crop out in the low ground below Bahira and Chanpataria 
villages. 

V. Upper Bahira coal measures. 

These beds include the thick Bahira (;oal seam ‘ 1 to 3 ’ undoubtedly 

equivalent to the Laikdili of the west, though definitely inferior 

„ . , . - ^ . to it both in quality and in thickness. The 

Bahira M to a ’ Mam. , ^ . in .. i. 

seam^ however, contains workable sections of 

good coal, which Lave been developed in the past at Bahira colliery. 
The lieds crop out in the form of an arc, just north and west of 
Bahira village, dipping gently southwards. To tlie north-east of the 
village they appear to be cut off by a fault, and a half to three 
quarters of a mile to the west, swing round to the south-west and 
south against the large cross-fault that separates the Bahira and 
Lalbazar areas. As at Lalbazar colliery, the seam includes throe 
sections, which, in the old quarry workings a little over half a mile 
west-south -west of the village, comprise the following succession : — 
(Soft grey sandstones). 

Coal 31 to 4 ft. (Bahira * 1 ’ seam) ; including bands of bright and dull coal. 
Grey carbonaceous shales and sandstones 8 ft. 

Coal 4 ft. 4 ins. (Bahira ‘ 2 * seam) ; largely of bright coal. 

Grey sandstones about 12 ft. 

Coal with shale bands 18 ft. (Bahira * 3 ’ seam) ; base not seen. 

Information obtained from the Bahira workings, {see Plate 16) 
indicates the following succession of coal scams to the dip : — 

Ft. Ft. in. 

Coal 6 to 8 9 (Bahira * 1 * seam). 

Coal 2 to 4 6 (Bahira *2* seam). 

Cool 28 to 34 6 (Bahira ‘3* seam). 

Massive sandstones with shale bands, overlie these Bahira coal 
seams, but about a quarter of a mile to the dip of their outcrops 
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are several old quarry-workings into a higher scam. This seam 
appears to occur about 100 feet above Bahira ‘1 to 3 ’ seams, and is 
possibly about eight feet in thickness. No information was available 
regarding these old outcrop-workings, though the writer suggests that 
the seam may represent the easterly continuation ot the Ramnagar 
seam. Its extent, as also that of the underlying coal seams, is, 
however, interrupted to the south by the north-easterly continua- 
tion of the Beguuia-Petana strike-fault. 

The strata of stage (vi), fail to crop out to the south of the Bahira 
area on account of the above-mentioned strike-fault. They are, 
however, questionably represented, in part, to the north of Rampur 
colliery. 

viL Rampur coal measures. 

As in the case of the strata of stage (vi) tlH*se beds, including the 
equivalent of the Begunia coal seam, are cut out to the south of 
Begunia leam Bahira workings by the north-easterly con- 

tinuation of the Begunia-retana strike-fault. 
To the south of this strike-fault, however, the topmost beds have 
b<jcu proved, though over the great(jr part of this area they are 
covered by varying thuiknesses of Ironstone Sliales. Subsidiary 
faults appear to complicates this anni. The Begunia seam has been 
proved in depth to be of the order of five to six feet thick, and of 
good quality. The seam has, therefore, decreased in tliie.knoss very 
considerably as compared with the more western parts of the coal- 
field. This diminution in thickness appears to continue eastwards, 
for it is probably the easterly extension of the same coal seam that 
is met with at Rampur colliery, where the thickness is about 4 ft. 
to 4 ft. 6 ins. A second strike-fault probably runs to tlic south of 
this colliery, and small mica-peridotite intriisions apparently affect 
the present workings. 


Alkusha-Dharmma nala area. 

Within this tract is included tlic disturbed strip of lower Barakar 
measures running east of the cross-fault that separates the Ban- 
Stiiicfure birdi-AIkusha area, as far east as the parallel 

cross-fault that divides the Shyamdi work- 
ings from those between Mutachandi hill and Dabar village ; together 
with the middle and upper Barakar rocks that crop out south of 
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Dliundabad and Phulbcrya on cither side of the Uharmma nala. 
Unfortunately, on aecjount of the paucity of connected outcrops, 
and of the almost total absence of bore-hole and colliery information, 
tlie detailed lithology and structure of these latter southern areas 
remains, in a large degree, unsolved. The general dip of the 
measures is to the south and south-south-east at angles varying 
from 10° to 20°. At least one large cross-fault, following a north- 
easterly trend, traverses these lower Barakar rocks just east of 
Alkusha, but it is probable that other dislocations complicate the 
succession, though it is impossible to follow them with any degree 
of certainty. These lower measures have been the site of immense 
ultra- basic sill-intrusions, covering large areas around Mutachandi 
hilL 

Tentatively, the Barakar measures of this area have been sub- 
divided as follows 

iv to vii. Upix3r and middle Barakars of tho Phulboiya and Khudka area. 

iii. JJliuudabad-Mutauhaiidi giits. 
ii. Alkusha-Xiadhaballavpur coal moatmros. 
i. iladliaballavpur congiomeratos. 

Details of tho various stages are as follows : — 
i* liiuihabaltavjmr conghmcralea. 

These basal pebble-bearing strata crop out in the stream-section 
just north of Alkusha and are again rei)rescntcd in the higher ground 
half a mile south of Dabar. Within the lower portion of this stage 
a 3-foot seam of coal and carbonaceous shale (the Farewell scam) 
is noted in tho stream north of Alkusha. 

ii. ALkiisha~ltadhaballavpur coal measures. 

These beds include the easterly continuation of the thick Salaii- 
pur ‘ A * seam. The seam, however, appears to have decreased in 

. ... quality and at least the upper part contains 

a large proportion of shale and shaly coal. 
It forms a wide outcrop across tho Dharmma nuln, intruded into by 
sills of mica-peridotitc at tho southern end of Alkusha village, and 
has boon worked in tho past in several fiuarries. This outcrop is 
limited by tho large cross-fault that runs a short distance east 
of the village and throws the seams northwards to tho workings of 
blast and k::iouth iSaianpur and liadhaballavpur colliorios about half a 
mile south of Dabar village. The thick seam appears to have split 
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up within this area and in the 'western collieries includes in descjend* 
ing order : — 

Ft. 

(Ooaroe grits with fireclay bands.) 

CwA with shale and firoclays aboye, total • • • ^ 

Coarse grey sandstones 30 to 60 

(Jodl^ including shale bands, total 40 to 46 

At liadhaballavpur colliery, just west of the cross-fault, which 
limits this area to the east, the section includes in dcsoimling 
order ; — 

Ft. 

(Coarse grits with fireclays). 

CW and shale, about 10 


Sandstones with shales, about 

Coal and shale 

Grey sandstones with basal band of grey shale 

Coal seam 

(Uasal conglomeratic sandstones — stage i). 


10 

40 to 45 
13 

9 to 10 


The thick 46-foot seam has been quarried in the past, but those 
workings are now flooded. Attention was, at the time of the 
writer's visit, being paid to the upper coal seam and overlying 
fireclay beds. The latter appeared to be of very good quality. 
All the workings were confined to near the outcrop. At lladha- 
ballavpur colliery the lower 9- to 10-foot seam was being worked 
from inclines. It is doubtful whether this seam 
baltav u/**"****^******’ should be regarded as the lower portion of the 
* *^**”^* thick seam, separated by a local development of 

sandstone, or whether it would be found to continue laterally as 
a separate scam beneath this thick seam of coal and shale. This 
lower seam appeared to bo of fairly good quality and to include .- - 


Ft in. 

Streaky, dull and bright coal 4 S 

Hard dark grey shale containing iron pyrites . . • ^ ® 

Streaky, dull and bright cod 4 0 

The inclination of tho strata is of the ordot of 12” to 20” to the 
south; whilst tho coal seams arc, in places, affected by mica- 
peridotite intrusions. 

m. Dhmdabad‘Mfttachandi grits. 

It is suggested that the massive sandstones and grits of tho 
Dhundabad area, to tho south of Alkusha, and recurring north-east- 
wards in the Mutachandi hill tract, should bo correlated with those 
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of stage (iii) to the west. Among those beds a coal seam, inter* 
S(.‘(;ted by niica-poridotite, is observed in the Dharjmna mla section 
at the right angle bend to the east of Dhundabad. No detailed 
sections of the succession of this stage are, however, available, 
and although it is more than probable that several coal seams are 
included within these massive grits, it is suggested that on account 
of the prevalence of mica-peridotite sill-intrusions, they may bo 
found to be considerably damaged. 

iv to vii. Upper and middle Barakar measures of the Phulberya- 

Khudka area. 


This extensive tract of middle and upper Barakar rocks is to a 

large extent covered by paddy fields, with intervening patches of 

moorland. The Dharmma mla section is, un- 
Lack of information. r x i i x Air xi • xi.* 

fortunately, mcomplete. Within this area wo 

should expect the easterly continuation of the thick upper Bahira 

seam and the Begunia-llampur coal seam. It has been noted that 

these seams appear to show a decrease in thickness when followed 

eastwards from the areas adjoining the Barakar river. To what 

extent this change has continued within the Dharmma nala traijt 

it is, without the evidence of bore-holes, impossible to diicide. One 

or two deep borings, located within the upper measures east of 

Khudka or south of Phulberya, would be invaluable in snlviiig 

this problem. It is possible that the old incline and shallow pit- 

workings just south of Khudka were into the easterly continuation 

of the Kampur seam. No information is, however, available 

regarding this solitary disused working. 


Nandai-Shyamdi-Baliapur area. 

This easterly continuation of the Alkusha-Phulberya tract of 
Barakar strata, stretching from the longitude of the Eadhabailav- 
pur cross-fault eastwards to the largo Itapora-Panuria fault, forms 
the connecting link with tlie Gourangdi portion of the coalfield to 
the north-east. Within this tract, the lower Barakar coal and fire- 
clay seams have been exploited at and near their outcrops in the 
vicinity of the Nonia nula ; but like the area to the west, the higher 
measures care undeveloped and, on account of the lack of connected 
outcrops and of the total absence of boro-hole records, it is impossible 
to dogmatise on the detailed geology and structure. Several «m^ll 
outcrops of coal, often shaly, do occur among the sandstones, 
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as is normally the case, these may bo found to iiicreaso very consi- 
derably in thickness and to bo of superior quality underground. 

The lower Barakars of this area are affected by several cross- 
faults, but the principal dislocations are two roughly parallel strike- 
iumlts, which, running approximately east- 
north-east within the area north of Shyamdi 
and just south of Paharpur, cause the repetition of the basal thick 
seam of shale and coal. 

The inclination of the beds, in general to the south or south-south- 
east, usually varies from 6° to 20®, but in the vicinity of the faults 
a steeper dip is sometimes recorded. 

The Salma dolerite dyke traverses the measures mi Nandai and 

Baliapur and a number of mica-peridotitc dyke and wide-spread 

, , , si II -intrusions occur, mainly within the 

Intrusloni. , i if f xi, • 

lower naif of the scu’ios. 

Por the convenience of description, the measures of this artia 
have been divided as follows 


iv to vil. LTppor and niiddte Barakars of Iho Parld’dipur-Ajidala area, 
iii. iShyamdi-Anidiha-ltapora p;rit4*. 
ii. Paharpur- All pur coal measurcH. 
i. Nandai conglomerates. 

The details of these various stages, roughly cquivalmit to those 
of the west, are as follows : — 


i, Nandai conglomerates. 

These basal, boulder- bearing, folsiiathic sandstones aie well 
exposed in the tributaries of the Noiiia nala, south-east of Maiiahara, 
and a short distance west of Nandai. Their repeated outcrops are 
well observed on the south side of the Nonia stream, south of 
Paharpur, and again just north of the same stream between the 
Lalganj-Panuria road and Alipur village. In both the Manahara 
and Nandai tributaries they include a thin 3-foot coal seam, doubt- 
less the Farewell seam, and a distinct unconformity is observed 
between these pebble-boaring sandstones and the uppermost grey 
and orange, felspathic, soft sandstones of the Talchirs. 


ii, Paharpur-Alipur coal measures. 

These beds include the easterly continuation of the thick Salan- 
pur * A ’ seam, the outcrop of which is demarcated to the west of 
the Salma dyke by a number of old quarry- 
workings bordering the Nonia stream. At 


Salanpur * A ’ seam. 
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loast in the oastern part of the tract, this thick seam is composed 
largely of black shale and shaly coal, with included ironstone bands. 
The basal beds immediately below this thick seam are well exposed 
in the vicinity of the junction of the three tributaries south-east of 
Manahara, where the following section is observed in descending 
order ; — 


Pfe. 

(Lower part of thick coal aeam) 

YelloW'groy, felspathic eandstonos 3 

Fireclay, including 9 ins. of coal 3 

Grey sandstone with some shaJos • . . . 35 to 40 

Coal 1 

Coarse, grey sandstones with coaly intercalations, about . 15 

Shaly coal 3 


(Pebbly sandstones of stage i, including numerous rounded 
quartzite boulders.) 


in. 

0 

0 

0 

0 

0 

0 


Shaft near Shyamdi. 


The outcrop of this thick seam appears to run west-soiith-wost- 
wards in the low ground to the north of Shyamdi colliery, some of 
the workings being apparently intercepted by 
the strike-fault, whi(!h roughly follows th(*. 
seam outcrop. A shaft, put down near the chimney, which is indi- 
cated on the 4-inch sheet (No. 8) just south of Karkanali, was 
reported to have reacluid to a depth of 237 feet and to have passed 
through the following strata : — 


Earth .... 

White sandstone . 

Shale .... 

Inferior coal 

Shale .... 

White sandstone . 

Coal .... 

Sandstone 
Shale and coal with 2 ft. sandstone 
Sandstones . 

.... 
Sandstone and shale 
Shaly coal and shales 
Sandit^mes and shales alU'mating 
Coal .... 

Oivy sandstones and shales 


in the 


middle 


Coal . 

Shale . 

Shaly coal . 
Jhama 
Shale . 

Coal . 

Shale . 

Coal . 

Shales and cool 


Ft. in. 

10 0 

20 0 

4 0 

12 0 

5 0 

21 6 

0 6 

7 0 

14 0 

27 C 

0 6 

22 0 

5 (’> 

31 0 

4 0 

11 0 

8 6 

2 0 

2 0 

1 6 

1 0 

2 0 

I 0 

6 0 

10 6 
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The alternating coal, shale and jhama of the base of this shaft 
evidently represents the upper portions of the thick seam, though 
apparently most of the coal was of an inferior quality. The fire- 
clays above this seam were being worked north of Shyamdi 
village. 

Again, around Paharpur on the north side of the Nonia Jor, 
the thick coal and shale scam has been quarried in the past. This 
outcrop is cut off to the south by the second 
** *******^*****^ strike-fault and is repeated in the old workings 
an argora. north of Pahargora and Mohanpur. These 

workings were all closed at the time of the writer’s visit though the 
fireclays, 5^ feet thick and associated with the seam of coal that 
overlies the thick seam, were being developed. 

Further east, where the Salma dyke crosses the Nonia, this thick 
seam is well exposed and includes black shale and shaly coal, with 
intervening bands of ironstone and shaly sandstone, making a total 
thickness of about 100 feet. The dip varies from 25® to 35® to the 
south-east. 

East of the cross-fault, which follows near the Lalganj-Panuria 
road, it is probable that this thick seam of shale and coal would be 
juet with beneath the alluvium a short distance south of the Nonia 
stream. Faulted to the north, it recurs between the two cross- 
faults a short distance south-west of Alipur village. 


Hi. Shyamdi’ Amdiha-Iiapora grits. 

It is suggested that the massive sandstone and grit beds of the 
Shyamdi- Amdiha-Itapora tract are equivalent to those of Dhunda- 
bad and Mutachandi hill to the west, and are represented in the 
Panuria area by the Gourangdi grit and coal measures. On this 
assumption, we should expect to find at least one coal seam of appre- 
ciable thickness among these measures, though whether it would be 
equal in thickness and quality to the main Gourangdi coal seam is 
impossible to say. The absence of coal-outcrojjs within this stage 
may well bo explained by the creep of the as- 
cfops!*”*^ ** coal-out- gQciated massive grits and the occurrence of a 
superficial covering of soil within the inter- 
vening tracts. Borings to the dip, say near Parbbatpur or Bila 
village^ might well result in the discovery of coal of workable valua 
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A short dintaiice uorth of Mohaupur villago, a seam had boon proved 
among the sandstone strata and was reported to include : — 

in. 

Coal • • • • • • 2 0 

iiaiid •• ••••• 03 

CfOal •• •••••• 03 

(Fireclay.) 

Mica-peridotito sill-intrusions occur within the strata of this stage, 
to the west of Itapora and Amdiha. 

io to viu Upp&r and middle Barakars of tlie Barbbalpuy-AnUala area. 

As in the vicinity of the Dharmma mla to the west, it is impossible 
to dohne the various stages of this area. One small working into 
what appears to be a seam of shaly coal, is observed about hall a mile 
south-east of IShyamdi. The evidence of the diminution in thickness 
and the decline of quality of the coal seams of these measures as 
they are followed eastwards from the ijalbazar-Begunia tract into 
the Bahira-iiampur locality, and again, the lack of thick workable 
seams within these upper and middle measiues of the Gourangdi- 
Jajiugram area to the north-east, inclines ouo to the view that these 
equivalent beds, between the JJharmma mla and the Panui’ia- 
Itapora cross-fault, may prove relatively unproductive. A thicK 
seam of shaly and inferior coal, and an upper G-foot seam of better 
quality, have, however, been proved within the equivalent measures of 
the Jamgram area, and it is reasonable to suppose that those two 
coal seams may be represented, perhaps in greater thickness, in 
the area under consideration. 

111. — Gourangdi-Churulia area« 

This area of Barakar rocks includes the colliery districts of 
Gourangdi, Kantapahari, Jamgram, ISarshatali, and Churulia. With 

Structure exception of the latter, these extensive 

workings are now closed. The general strike 
of the beds is to the east-south-oast, but in the approach to the 
main Banuria-Itapora cross-fault, which limits the area to the 
west, the strata swing round to the south-west and south 
obliquely parallel to the displacement, and the dip, which is 
normally^of the order of 10'' to 20", increases locally to as 
much as^^5". A number of other faults intersect the area, the 
most important being the ISarshatali-Madanpur oblique-fault ; 
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this displacement also locally affects the inclination of the 
beds. To the north ol Panuria, the basal pebble-bearing Barakar 
sandstones rest on the uppermost Talchirs, but further east these 
beds are overlapped .iud the Barakars immediately overlie the mica- 
quartz-schists of the Archseans. Devoid of dolerite intrusions, the 
lower measures form the site of wide-spread mica-poridotito sills, 
IntrailonB which affect the basal seam to the north of 

Gourangdi and occur more regularly across the 
massive sandstones of the Sarshatali-Churulia tract. 

For the puri)Osc of description the region has been sub-divided 
into the following three areas (see Table 5) 

1. Rarndhara-Pannria area. 

2. Kantapahari-Jamgram ari'a. 

.S. Sarshatali-Chnmiia araa. 

The details of these various areas an; as follows: — 
Ramdhaka-Panubia arka. 

The Barakar measures of this area are intercepted to the west 
by the large Panuria-Itapora cross-fault. East of this displacement, 
the measures crop out in an irregidar synclinal pitching to the; south- 
east. The dips in the western limb of this synclinal adjoining the 
main fault are steep, the beds being locally crushed and, apparently, 
affected by several subsidiary displacements. As a result of these 
complications, combined with a lack of reliable bore-hole and colliery 
records (the workings now being closed) the detailed structure of 
the upper measures, which adjoin the fault, remains doubtful. 

For the purpose of correlation and (lonvenience of dewScri])tion, 
the Barakar measures of tliis area have been divided into the follow- 
ing stages roughly equivalent to those of the west : — 

vi and vii. Upper Barakar measuroa. 

V. Upper Gourangdi coal measures, 
iv. ? Sandstones and shales, 
iii. Main Gourangdi grit and coal measures, 
ii. Ramdhara coal measures, 
i. Kasidhara conglomerates. 

The detailed lithology of these various stages is as follows: — 
Kasidhara conglomerates. 

These pebble-bearing sandstones, characteristic of the base of 
the Barakar measures, are well-exposed in the higher ground around 
Kasidhara village and east-south-eastwards to the north of Panuria, 




Kasidhaxa conglomerates . . Jamgram conglomerates . Thin basal conglomerates . . Thin basal pebbly sandstones. 
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jt. Bmndha/ra coal measu/res. 

Undoubtedly the easterly continuation of the Salanpur * A ’ 
coal measures, these strata include a seam of black shale and shaly 
coal, said to attain a total thickness of at least GO feet. The outcrop 
of this seam occupies the low ground to the dip of the Kasidhara 
ridge. The included coal bands are reported to be of unworkable 
quality and are in addition intersected by mica-peridotite sill- 
instrusions. 


m. Main Oourangdi grit and coal measures. 

Coarse sandstones and shales with good quality fireclays, overlie 
the Kamdhara seam and are comparable to the corresponding sc- 
^ quence of the more western areas. Near the 

top of this succession, massive sandstones include 
the 19- to 20-foot main Gourangdi seam. The actual outcrop of 
tliis seam is observed along the top of the ridge about half a mile 
north of Gourangdi railway-station; it is apparently burnt, as is 
evidenced by the indurated, bleached and reddish, brecciated shales 
and sandstone fragments that cover the surface. A short dis- 
tance to the dip, the seam has been worked from a number of inclines 
and shallow pit-workings, and from quarries located at the eastern 
end of the ridge. The lower 7-foot portion of the seam was ap- 
parently of good workable quality. The outcrop is interrupted 
by faulting near the eastern end of Panuria village. 


iv, ? Sandstones and shales. } 

V. ? Upper Oourangdi coal measures. ^ 

To the dip of the inclines into the main Gourangdi scam is a 
succession of sandstone and shale strata of the order of 200 feet 
thick. These outcrops are followed to the 
^^ond feam if Qour* south by a coal seam, the workings of whiesh 
were, unfortunately, closed and flooded. It 
was suggested by certain people, who were acquainted with the past 
mining of the area, that this second seam represents the main Gourangdi 
seam repeated by faulting. Unfortunately, no plans were avail- 
able to corroborate this suggestion. Prom the general lithology 
and structure, as determined by the surface exposures, the writer 
was inclined to regard this upper seam as equivalent to the up{)er 
Kantapahari-Jamgram seam, a seam of inferior quality some 
15 feet thick. 
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vi and vii. Upper BaraJcar measures. 

Upper Barakar measures doubtless crop out within the tract 
south of Panuria. They appear, however, to be much disturbed by 
faulting. Several coal seams up to as much as nine feet in thickness 
have been proved by bore-holes, within these alternating sandstone 
and shale strata. These have been exploited to a small extent in 
the past from several inclines. 

Kantapahari-Jamoram area. 

This tract of Barakar rocks stretches east-south-east of Panuria 

as far as Sarshatali where the strata are interrupted by the Sarshatali- 

„ . Madanpur cross-fault. The area is somewhat 

Faults and intrusions, v x i i / u j 

disturbed by other oblique cross-faults and, 

east of Jamgram, two prominent sills of mica-peridotite intersect 
the basal and the middle Barakar horizons, probably following the 
lines of outcrop of the coal seams. The strata of this area have 
been divided into the following equivalent stages : — 

vi and vii. Upper sandstoncB and Bhalos with thin coal Beams. 

V. Upper Kantapahari' Jamgram coal moasures. 
iv. Sandstones and shales. 

iii. Main Kantapahari-Jamgrom grit and coal moasures. 
ii. Lower Kantapahari- Jamgram coal and shale measures, 
i. Jamgram conglomerates. 

The details regarding these stages are as follows : — 

i. Jamgram conglomerates. 

These basal pebble-bearing Barakar sandstones, somewhat thinner 
than to the west, are exposed in the w'ooded tract about five furlongs 
north of Kantapahari. They continue east-south-east, resting on 
the metamorphics just north of Jamgram village and further east 
as a relatively thin band in the ridge west of Sarshatali foundry. 
Grey carbonaceous shale and fireclay bands are included in the 
uppermost sandstones. 

ii. Lower Kantapahari- Jamgram coal and shale measures. 

These beds include the thick seam of shale and inferior quality coal, 
of the order of 35 to 40 feet thick, which intersects the large tank just 
Equivalent of Salan- north of the Panuria road, half a mile north of 
pur ‘ A ’ seam. Kantapahari, The seam apparently continues 

eastwards in the low ground north of the railway and is seen to crop 
put again just north of the line to the west of Sarshatali foundry. 
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From a comparison of the lithological sequence, this seam appeals 
to represent the tliick Salanpur ‘ A ’ scam of the west, though it. is 
of a considerably decreased thickness and of very inferior quality. 

Hi, Main Kantajmhan-Jamgram grit and coal measures. 

The strata of tliis stage, overlying the basal thick seam of shale 
and shaly coal, include a succession of sandstones with iron- 

Jamsrain warn stones at the base, followed above by massive 
sandstones with good quality fireclays inter- 
calated. At the top of the sequence, the 20-foot Glourangdi- 
Jaingram coal seam is met with. The outcrop of this seam is, 
in the area north of Kanta 2 )ahari, marked by a number of large 
quarry and incline workings, all of which, together with the sliaft- 
workings to the dip, have been closed for some years. A line 
section of the burnt outcrop of the seam, represented by while, 
cream-coloured and reddish clay shales, is exposed in one of these 
inc.lincs on the hillo(;k, about a quarter of a mile north of Kantapaliari. 
The fireclays, which occur below this scam, and which crop out to 
tlie north of the railway, arc now being exploited. Interrupted by 
several minor cross-faults, the coal seam continues in the northern 
quarry-workings of the Jamgram area, in the vicinity of the railway-line. 

About half a mile east of Jamgram village, just north of the rail- 
way, two closely-associated rows of inebnes mark the outcrop of coal 
seams associated with similar grits and fireclays as those bi’longing 
to the stage under discussion. Further cast it is suggested that 
these strata continue just south of the railway, the outcroj) of the 
main seam being probably located about 220 yards from the line. 
The strata of thi.s stuge, as here represented, are considerably thin- 
ner than those of the western portions of the coalfield, being about 
200 feet thick. 

u. Vfper Kankipahafi-Jamgratn coal measures.^ 
iv. Sandstones and shahs. ) 

Alternating massive sandstones and shales, of a total thickness 
of from 200 to 220 feet, overlie the main Kantapahari-Janignini 
scam, and arc followed by a second thick coal scam. This sc'iim is 
reported to be from 15 to 20 feet in thickness and in one bore-hole 
a total of 27 feet is recorded. Much of this total thickness a])parently 
includes shale and shaly coal, and the scam was regarded as definitely 
inferior to the main Gourangdi-Jamgram seam. The outcrop of 
the seam is marked by a number of old inclines to the north of 
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Kantapahari and west of Jamgram. To the east of the latter village 

it does not appear to have been exploited. 

vi and mi. Upper sandstone^s and shales mth thin coal seams. 

The upper measures of this iirea, exposed at intervals around and 
to the south of Kantapahari village and also south of Jamgram, 
include a succession of sandstone and shale 

”*****^ strata with several thin coal seams, of which at 

oarakar mcaiurct* , i i , t m • 

least one is of workable quality. This seam 

has been exploited in the i>ast near Kantapahari, and about half a 
mile south-east of Jamgram. It is reported to be from six to seven 
feet in thickness and to include : — 

Ft. in. 


Coal 4 6 

Band, about 10 

Goal 12 


Sarsitatali-Churulia area. 

This area includes the strip of Barakar measures striking south- 
eastwards, to the (iast of the Sarshatali-Madnnpur fault, via 
Structure Cliurulia, to the Adjai river, where tl\e beds 

are intercepted by tlie Adjai river fault. 1<jx- 
cept in the vicinity of these two limiting displacements and of the 
minor cross-faults, wliioh intersect tlie area, the inclination of the 
strata is of the order of 15° to 25° in a S, 30° to 35° W. direction. 
Mioa-peridotite sill-intrusions cover wide areas of the basal mea- 
sures between Churulia and Sarshatali. Throughout this area tlie 

basal Barakar measures, considerably thinner than in the western 
parts of the coalfield, rest directly on the metamorpliies. 

TIio strata of this area have been divided into tlio following 
stages : — 

vi and vii. Sandstones and shalos. 

V. ? Jaynagar shalos. 
iv. Sandstones and shales, 
iii. Main Churulia grit and coal moasuros. 
ii. Lower Churulia shale and coal moasuros. 
i. Thin basal conglomerates. 

The details of these various stages arc as follows : — . 
i. Thin basal conglomerates. 

These basal Barakar beds, diminutive representatives of the thick 
pebbly sandstones of the west, include a thin sequence of yellow 
felspathic, and reddish ferruginous sandstones, within the base of 
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which a few quartzite pebbles are occasionally observed. They 
crop out just beyond the base of the Sarshatali scarp, and arc again 
well exposed in the approacli to the Adjai river a short distance 
west of Deshermolian. 

ti. Lmver Chtirulia shale and coal measures. 

The thick basal seam of shale and coal continues within this area, 
cropping out in the Sarshatali area at the base of tlie sandstone — 
^ niica-peridotite ridg(^ to the north-east of the 

foundry. The seam has been proved in sever- 
al small surface workings. From a comparison of the lithology 
of the basal Barakar measures, the writer suggests that it is the 
south-easterly continuation of tliis coal scam, possibly locally im- 
[iroved in (juality, which has been quarried at Garh Dhemo colliery 
to the south of Andhaira. The total thickness of the scam is 
reported to bo about 34 feet, and includes in descending order: — 


(Sandstone.) Ft. in. 

CoqX •••••••••• IG 

Shalo ••*•»••••• 0 10 

Oocd ••*••••*•• 1 10 

Slialo ••.••••••• os 

(joqX • • • • . • • • • • 116 

Shalo *••••••••• 00 

C/Ofll .«•••••••• 10 

Shale •••••••••• 03 

Cooi ••*••••••• 00 

Shale 30 

Coot ••*•■••••• 20 

Shale .■*••••••• OG 

Coal -AO 


The 11 ft. 6 in. section of the seam had boon worked, and included 
mainly dull coal, low in volatiles. Much of the coal of this seam 
is of relatively inferior quality. 

The same coal seam probably crops out near the base of the 
Barakar measures in the cross-faulted tract to the south-east, its 
outcrop being represented by dark carbonaceous fireclays. It re(Jiirs 
again, as a wide exposure, a short distance north of tlie rail- 
way, in the n<rfa-section about five furlongs north-west of Churulia 
station. A similar seam was reported to have been proved within 
the basal measures, adjoining the railway to 
Churulllu ***** ***** north-east of tlie present Churulia colliery, 
and probably continues within the old inclines 

N ' 
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located on the north-east side of the railway, a short dis 
tance further south-east. In the area towards Dcshcrmolian, oc- 
casional outcrops of black shale probably denote the extension of 
the scam towards the Adjai river. 

Within this Churulia-Deshermohan tract, good quality fire- 
clays are associated with the massive sandstone sf-ruta below this 
coal seam. These were being worked at the time of the writer’s 
visit. 

m. Main Ghunilia grit and coal measures. 

Within the Sarshatali-Churulia tract, massive hard sandstones, 
with associated thin seams of fireclay, overlie the basal coal and shahi 
horizon. These beds compare well with those 
seam." umla coal Gonrangdi-Jamgram area. In the vi- 

cinity of Churulia colliery, the main Churulia 
eeam is included at the top of these measures, and is worked from 
a number of inclines. To tue north-west of Churulia, this seam 
does not appear to have been proved. The writer suggests that it 
is represented, in the low ridge just west of Churulia station, by a 
burnt outcrop, and that it continues further north-west in the low 
ground at the foot of tlie dip-slopes of massive sandstones that 
constitute the Sarshatali-Garh Dhemo ridge. It is quite probable 
that the mica-peridotite sill-intrusions, which are so widespread 
within the latter tract, have considerably damaged the coal seams. 

At Churulia colliery this main seam, dipping S. 40° W. at 
16°, includes a total thickness of 34 feet. The upper and middle 
sections of the seam are comprised of alternating bands of shale and 
coal, the basal 7- to 8-foot section alone being worked. The area 
is intersected by several small faults and mica-peridotite intrusions. 

vi. — vii. Sandstones and shales, 1 
V, ? Jaynagar shales. ) 

iv. Sandstone and shales. 

Massive sandstones, shaly sandstones and shales, with bamls of 
ironstone overlie the main Churulia seam. No records arc available 

Absence of coal in occurrence of important coal 

upper measures. " seams within these higher measures, though, 
from a lithological comparison with the more 
fvestern tracts and the Trans- Adjai field to the north-east, at least 
several relatively thin seams are to be expected. An outcrop of a 
thick seam of carbonacepus shiiles v^itji ? shaly coal, running west- 
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north-west of Jaynagar village, possibly represents the line of the 
iipper Kantapahari-Jamgram seam. 


IV.— Trans-Adjai area. 

This area of Barakar measures to the north of the Adjai river 
fault forms a relatively narrow tract stretching continuously from 
near Pariarpur in the north-west to the ap- 
8u^**^*******^" ”*** proach to the Hingla river in the south-east. 

In the vicinity of the Hingla, this continuity 
of outcrops is broken, but to the north-east of the river the 
basal Barakars recur as a number of outliers resting on the 
underlying motamorphic rocks. The higher Barakar measures are 
hidden throughout this tract, in the north-west by the river-sand 
of and adjoining the Adjai river, and further south-east by 
alluvium, which covers a wide area to the north of the Adjai, 
so tliat in no instance is the passage up into the basal 
Ironstone Shales exposed. At least in the case of the north-west 
portion of this Trans- Adjai field, these Barakars show distinct 


resemblances to those of the Churulia area, 
Churulifl^area. **** which they were doubtless closely con- 

nected during the period of deposition of the 
sediments. As might be expected, the basal coal and shahi seam 
of the Churulia area — representative of the Lower Salanpur coal 
measures of the west — a])pcars to have almost died out, but the 
o(|ui valent of ‘ the main Gourangdi-Churulia coal scam is well 
represented within the Pariarpur-Arang tract and includes a work- 
able section of good quality coal, rendering the area of considerable 
(‘(jonomic importance. This coal scam decreases in thickness, steadi- 
ly, to the south-east of the Kasta area, and beyond Arang it has, 
so far, proved of little economic value. 

Th (5 general inclination of the strata is to the S. 20° to 35° 
W. at angles varying from 20° to 30° in the Pariarpur-Arang area, 
whilst further east the dip is more southerly 
Structure. gentler inclinations prevail. In the vic- 

inity of the several dip- and strike-faults, which intersect the measures, 
steeper dips are recorded. 

Unlike the Barakar areas to the south of the Adjai river, this 
Trans-Adjai field is singularly free from intrusions. No dolerite 
dykes are met with and only in the vicinity of 
Intruflofii. Parsundih are small <lykft- and sill- 

outcrops of mica-peridotite type observed. 


Intruflofii. 
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For the convenience of description the Tnins-Adjai field has 
been divided into the following three areas : — 

1. P«riai:|>ur*Iteiiiidih Itrea. 

2. Afzalpur-IUswan area. 

3. Hingla river-Khayrasolo area. 

The details of the Baiakar measures of these various areas arc 
as follows : — 


Pauiarpur-Parsundih area .♦ 

This area includes all the important collieries of the Trans-Adjai 
liehl. TJiesc comprise the workings of Puriar])ur, Kasia, Sultan pur, 
Jarkunri (Jorkuri), Karabad and Arang. The lower Baraktir mea- 
sures, normally overlying the metamorphic-s, are well exiiosc’d in ajid 
adjoining the several deep cuttings of the railway that traverses 
the area. To the dip, the higher measures are exposed at intervals 
up to within a short distance of the Adjai river, and the sections of 
the several bore-holes, which liave been put down near the left bank 
of the river, (see Plate 16, bore-holes 14 to 19) give a very clear id(‘a 
of the sequence of these lower and middle Barakar beds down to tlie 
horizon of the main * Kasta ’ coal seam. 

For the purpose of correlation with the areas south of llie Adjci, 
the strata of this Trans-Adjai tract have been dividid into the fo)h,A\“ 
iiig, corresponding stages (see Table 5) : — 

iv to vii. Sandstones and shales, with thin coal seams, 
iii. Kasta grit and coal measures. 

ii. Kharimati sandstones and sbaios, with thin coal Roams, 
i. Thin basal pebbly sandstones. 

Several dip- and oblique-faults complicate the strata of this tract 
and limit the above-mentioned colliery areas. Several strike- 
Faults. faults have also been met with in the prciJent 

colliery workings, but usually, on account of 
the normally fairly steep inclination of the beds, these are difficult 
to locate on the surface. One important strike-fault, however, 
running between the Kasta and Sultanpur collieries and the railway- 
line is well exposed and causes the repetition of the basal measures 
up to the horizon of the main Kasta seam. A narrow exposure of 

* On the 4 inches to one mile sheet (No. 11), an inlier of metamorphio rock has, in 
the process of printing, been incorrectly demarcated within the Kasta railway-cutting. 
The boundary of this * inlier*, in reality, represents a thin coal seam ofopping out from 
within the Barakar measures, which rocM are exposed throughout the whole of the 
ontiing. 
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Baetamoiphic rocks is observed separating these two repeated out- 
crops to the north of Easta colliery. 

The details of the above-mentioned stages are as follows: — 

Thin basal pMly sandstones. 

It is possible that these lowermost sandstones, with occasional 
small pebbles of vein-quartz at the base, represent a slightly higher 
horizon than the thick basal conglomerates of the western portion 
of the Raniganj field. These sandstones are usually of a medium 
texture, and of yellow-grey to reddish tints; they are often shaly, 
and include bands of sandy and argillaceous ironstone. The 
lithology of the beds suggests that they have largely been derived 
by the erosion of metamorphic Jocks of types similar to those upon 
wliich they have been deposited, and in the case of some of the more 
weathered outcrops, the exact junction with these metamorphie 
rocks can only bo dctcj mined with difficulty. These basal beds 
are well exposed in the several railway-cuttings, in particular just 
north of Jarkunri. 

a, Kharimati sandstones and shales wUh thin coal seams. 

These strata crop out above the basal pebbly sandstones, except 
in the Jarkunri-Karabad area, where they appear to bo partly 
eliminated at the surface by strike-faults, questionably of the re- 
versed type. They include massive sandstones, shaly somewhat 
femiginous sandstones and shales, with at least one thin seam of 
shale and shaly coal. This seam has been proved in a small working 
just south of Kharimati Rampur, and probably occupies the low 
ground across the cross-fault, to the east-south-east of that village. 
These beds are poorly representative of tlie equivalent stages of the 
areas south of the Adjai, and point to the fact that the conditions 
that resulted in the formation of the thick Salanpur A scam of 
the middle portion of the coalfield had almost completely died out 
within these north-eastern tracts of sedimentation. Thin scams of 
fireclay are associated with the strata of this stage. 

Hi. Kasta grit and coal measures. 

These coal-bearing beds, very similar in type to the Gourangdi 
and Churulia grits and coal measures, include a succession of mas- 
sive and shaly sandstones with bands of shale, 
Kasta team. grey fireclay. The 

main coal seam-the Kasta seam-occurs at the top of this st;.ge. 
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From a detailed study of the lithological sequence and the geological 
structure, the writer has no doubt regarding the equivalence of this 
main coal seam of the various Trans-Adjai colliery areas within 
which it has been proved. With this conclusion Mr. Auden, who 
also visited several of these areas, is in agreement. This correla- 
tion is further borne out by a comparison of the bore-hole sections 
of the various areas. In the Fariarpur tract the seam is of a total 
thickness of nearly 40 feet. The upper half includes a number 
of shale bands, but the lower 14-foot section 
Pariarpur- asta area, comprises good quality steam coal, and was 

being worked from the inclines of Pariarpur colliery. This portion 
of the seam is composed of a considerable proportion of dull coal — 
durain — alternating with thin bands of vitrain. Several oblique 
faults affect the outcrop of the measures within and around 
the colliery-workings. South-east of the colliery, the seam appears 
to continue, imaffected by any large displacements, via the Kasta 
inclines to Sultanpur colliery. Within these areas the seam is of 
the order of 34 ft. 6 in. thick, the lower 12- to 13-foot section being 
worked. Bore-holes to the dip have proved the seam to con- 
tinue in thickness up to the Adjai river. To the north of the Kasta- 
Sultanpur tract, a thick coal seam is exposed 
** ******* ^ flooded quarry-workings of Palasthali 
colliery and is probably represented further 
west by a burnt outcrop. The writer is of the opinion tiiat tliis coal 
se^m is tlie equivalent of the Kasta seam, njpc’atcd by the strike- 
fault that runs just south of these northern outcrops. The seam 
was reported to be eboufc 32 feet thick, and is followed a short 
distance below by a second scam of shaly coal, said to be 
about 10 feet in thickness. J\ist east of Sultanpur (jolliery, the 
Barakar measures are thrown down to the north-east by a prominent 
cross-fault, and within the tract beyond this displacement, as far east 
as the Jarkunri nula, the seam is not exposed. From a comparison 
of the lithological sequence, however, the writer suggests that the Kasta 
seam will be met with among the measures a short distance south 
of the railway near Barkuri village. 

Within the Jarkunri-Karabad area, a portion of the strata of 
tliis stage appears to bo cut out by strike-faulting, so that the Kasta 
seam crops out much neariir the inetamorphics 
than within the more north-westerly parts of 
the field. At Jarkunri (Jorkuri) colliery the 


Jarkunri- KarabAd 
area. 
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seam included a total thickness of about 32 ft. 6 in. the following 
section being recorded : — 


(Shaly groy sandatonc— roof) 

Ft. in. 

Shale and shaly eoa/. 4 4 

Coal (of inferior quality) 8 0 

Shaly coal 4 0 

Coal 1 11 

Shale 13 

(of fair workable quality) 12 0 


The basal 12 ft. 6 in. section was being worked. A soniowliat 
similar section is observed at Korabad colliery. The scam, thero- 
foro, shows a distinct tendency to decrease in thickness, and as a 
whole to decline in (quality to the south-east, and this change is 
further evidenced within the Arang area. Hert; the Kasta seam 

, „ is reported to bo about 28 feet thick, of which 

Arang-Parsuiidih area. i xt i o * j.* • x i. 

only the lower 8 ft. 6 in. section is of present 

workable value. Further cast, to the north-west by west of 

Parsiindih, borings to the dip record a total thickness of shale and 

coal up to 28 feet, though from the evidence of the abandoned 

incline-workings, this seam appears to thin considerably in the 

vicinity of its outcrop. A prominent cross-fault interrupts tlui 

Barakar measures to the north-west of Parsundih and causes the 

local steepening of the dip and the probable attenuation of the 

included coal seam. 

iv to mi. Sandstones and shales mth thin coal scams. 

The strata overlying the Kasta seam are w<dl illustrated in the 
scvcjrixl deep boro-hole sections referring to this area. Shaly Siind- 
stoiics and shales comprise the 200 ft. of Barakar beds inimediat(;ly 
above these coal measures, but within the following sequence several 
thin coal seams are observed, among which a 5- to G-foot scam is 
recorded. The highest beds represented appear to be entirely 
unproductive. The Ironstone Shakes are hidden within the Pariarpur- 
Parsundih tract, so that it is impossible to say whcth(‘r these 
uppermost measures include the highest horizons of the Barakar 
series. 
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Afzalfur-Raswan abba. 

This area has been mapped by Mr. Auden, from whose reports 
the following description is taken:- 

* Only tho lower Barakar measures are exposed, the higher stages being hidden 
beneath the alluvium, which stretches for some considerable distance north of the 
Adjai river. The succession of these lower Barakar beds is similar to that of tho 

Basal Barakars Pariarpur-Parsundih tract. Within this area the gradual 
overlap of the basal Barakars continues and their junction 
with the motamorphics is invariably marked by a zone of intermingled angular frag- 
ments and blocks of vein-quartz in a ferruginous grit or ironstone matrix.’ 


Mr. Auden suggests that these quartz inclusions are derived 
from the numerous veins that intersect tho adjoining inetamorphics. 
To the north of the outcrops of this basal pebble-bed in situ are 
a number of outliers of loose gravel composed of similar fragments 
of vein-quartz, apparently residual to the basal Barakar beds, which, 
it is assumed, formerly continued northwards over an uneven 
metamorphic land-surface. 

Resting on these basal consolidated quartz-breccias and conglo- 
merates is a sequence of massive grits with fireclays near the 
base, and tho main coal seam above. These beds arc undoubtedly 
the representatives of the Kasta grit and coal measures of the 
north-west. Within the tract under discussion, the same tendency 
of this coal seam to decrease in thickness and deteriorate in quality 
when followed to tho cast-south-east, is well evidenced. No actual 
outcrop of coal is exposed and the scattered inclines and pits arc 

Kasta seam abandoned and collapsed. In the incline- 

workings of the Afzalpur locality, the seam is 
reported to bo 11 feet in thickness, whilst at Raswan to the east, 
oidy six feet of workable coal is recorded. Fortunately, further 
information is available, three bore-holes having been put down 
through the higher measures to the horizon of this coal seam. 

These include : — 

(a) A bore-hole located on the south side of Raswan village, 

reported to have proved a seam of coal and shale of a 

total thickness of 21 feet at a depth of 323 feet. 

(b) Two bore-holes located north and south of the railway to 

the south of Ujansuli village, proved 7 ft. 8 ins. and 8 ft. 

0 ins. of coal respectively. 
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No details are available regarding the quality of the 21-foot 
seam of the Raswan bore-hole, though, since the seam has not been 
. . n . exploited for many years in spite of its close 

oCAtH At KASWAII* * j *1 ^ m 

proximity to the railway, it is suggested that the 
coal is, at any rate to a large extent, either shaly or of an inferior 
grade. There is little doubt, however, that all these three thicknesses 
refer to one and the same coal scam, located within the basal Barakar 
measures, and it is more than probable that this scam represents the 
easterly continuation of the Kasta seam of the north-west. 

Evidence of folding is noted within these lower measures of the 
Raswan locality, but towards the dip these folds probably flatten 
out long before the Afzalpur-Chhatrishganda fault is approached. 
The possibility of a fault bringing in the metamorphics near Hazratpur 
village is suggested, and any such dislocation would naturally limit 
the occurrence of these coal-bearing measures to the east. 

From the evidence of the surface exposures, the higlier Barakar 
lieds overlying the coal seam include a sequence of sandy ironstones 
Higher Barakar and shales, followed above by conspicuous mas- 
tneaauref. give grits alternating with bands of ironstone. 

These beds can bo followed west of Barbra village to near Parsundih 
where they swing roimd to the south-east, almost parallel to the Afzal- 
pur fault. 

HinqixA eiver-Khayeasole area. 

East of the Hingla river up to a short distance cast of Khayrasolc, 
a strip of sediments, comparable in type to the lower Barakars of 
The Trans-Adjai area immediately to the west, 
crop out over a narrow tract, about SJ miles 
in length. Of a maximum width of about one mile to the west, 
these outcrops narrow eastwards to only a quarter of a mile near 
Khayrasohj village. The beds occur as an unsymmetrical syiuilinal, the 
axis of wliicli follows a general east-south-easterly trend along tlie length 
of the tract, a short distance north of its southern boundary. This 
southern boundary follows a very direct trend 
and was regarded by Dr. Blanford as being 
represented by a strike-fault, which brought up the metamorphics 
to the south. Mr. Auden, however, is inclined to dissent from this 
view; he regards the supposition of a fault as unnecessary, and in 
support of tWs contention he notes that in the western part of the 
area the basal Barakars, dipping north-east at 20°, rest directly on 
the metamorphics with no sign of a disturbed junction. 


Distribution. 


Southern boundary. 
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The basal Barakar locks of this area include a thin series of grits, 
in some places pebbly, with ironstones and bands of fireclay. In 
some instances, as near Panshuri village, the 
Lit 0 ogy. ^ fireclay, followed by felspathic 

grit and ironstone above. Sandstones, associated with a seam of 
coal and shale, reported to bo of a total thickness of 13 feet, overlie 
these basal measures, at an horizon comparable to that of the Raswan- 
Kasta seam of the west. This seam has been worked in the past 
at Gaiigpur and Bahadulch collieries, the coal being reported to be of 
an inferior grade. The higher measures, exposed within the wooded 
tract cast of the Hingla river, include ferruginous grits with iron- 
stones, some of which exhibit an oolitic structure. 


V. — Area adjoining the Damodar river. 

Within the Raghimatlipur-Maluncha hill area, to the north and 
south of the Damodar river, a narrow strip of Barakar rocks crops out. 

These beds, which overlie the Talchir sedi- 
iiicnts to the north of the Damodar and trans- 
gress on to the motumorphics of the southern bank of the river, 
are limit(*d by ftiults near Chakaltabari village further south-west. 
To the north-east, tliese measure^j are cut off by the largo Patlabari- 
Deilya (Deoli) fault, but to tlie south-east, they grade up into shales with 
ironstones, r(j])resentative of the Ironstone Shale series. In general, 
these Barakar beds dip regularly to the south-east at about 30°. 
Just north of the Damodar, the basal beds are well exposed, and 
Litholog include t 3 ^ical massive, yellow-grey, felspathic 

sandstones with rounded boulders of gneiss and 
(piartzitc, whilst in the southern bank of the river these included 
boulders are often sub-angular. Further south-west, beyond Ma- 
liincha hill, indurated blue-grey gritty fireclays overlie the metamor- 
phics and, benng somewhat shattered, the outcrops suggest the pos- 
sibility of tlu'ir being slightly overthrust across these underlying 
older rocks. In the vicinity of the Damodar, t 3 rpical massive 
Jlarakar sandstones follow the basal pebble-bearing beds, and with 
these arc associated bands of shale and fireclay, and at least one 
se,am of coal. This coal seam is several feet in thickness at its out- 
crop, but considering the nature of the associated beds it is quite 
probable that the seam would be found to increase in thickness to 
the dip. Massive hard sandstones, alternating with shaly sandstones, 
continue above and are well exposed in the Maluncha hill area. They 


Lithology. 
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include at least one scam of black shale (and possibly coal) exposed 
in a small flooded working a short distance nortli-cast of the liill. 
The uppermost beds include nnissive sandstones alternating with shaly 
sandstones and shales, which, in the vicinity of Kolyasotfi and to the 
south-west, are observed to pass up into gn^y slialcs with ironstones 
and bands of sideritic sandstones. These uppermost Barakar measures 
grade upwards into dark-grey carbonaceous shales with ironstones, 
n , ^ I typical of the Middle Damudas. The top- 

stone Shales. most sandstones of the Barakar measures also 

pass laterally into shaly sandstones and shah*s, 
so that they crop out as lenticular-shaped hillocks among the softer 
shale strata. The passage from the Barakars up into the Ironstone 
Shales is, therefore, definitely transitional. Allowing an av('rag<j 
gradient of 26°, the total thickness of tlu'sc Barakar nuiasures is of 

the order of 925 feet, showing a marked de- 

1 nicKiicss 01 BArflKArs* i *ji j i j i 

crease as compared with the north-west(‘ni por- 
tions of the coalfield. It is diiflcidt to correlate tlicsc nieasim^s in 
detail with those of the northern Barakar areas. The conditions of 
sedimentation appear to have been somewhat different and, as has 
been previously mentioned, the sequcnci} sugg(*sts the approach to 
the limits of deposition during Talchir-Barakar tinw'S. No col- 
liery-workings exist within the area, so that no information is avail- 
able regarding the nature of the coal seams in depth. It is cpiite 
probable, however, that at least the lower Barakar measures would 
repay investigation. 

Summary of Correlation of Coal Scams.**- 

The suminriascd correlation of the coal seams of the Barakar 
measures is as follows: — 

/. Pmai-Merthadih‘Farewell seam. 

This seam immediately underlies the conglomeratic sandstoiuis of 
the basal Barakar measures. Including several shale and stone, 
bands, the total thickness of the seam in the vieijiity of the Busai 
nala in the extreme north-west of the coalfield is of the o/dor of 
25 to 30 feet. It thins eastwards to about 20 feet at Khusori and 
then rapidly to five feet (?) in the flooded inclines near Merthadih 
village. Further east, it apparently continues as a thin seam of 


• JSee Plate 16, and table of analyHce on p. 272. 
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shale and coal beneath the veiy constant conglomeratic sandstone 
horizon. In these eastern areas it is popularly termed the Farewell 
seam, but is of no economic consequence. It is probably repre- 
sented by carbonaceous shale bands in the Qouiangdi area, and dies 
out a short distance further east. Even in the west of the field it 
is of relatively poor quality, consisting almost wholly of dull coal. 

II. Lower Birsirighpur-KalimUi-Damagarm-Sahnpu^ ‘ A ^-Pdharjmr 

seam. 

Almost immediately overlying the thick conglomeratic sandstones 
of the lower Barakar measicres, on either side of the Barakar river, 
is the thick coal seam of Kalimati and Damagaria. Of a total thick- 
ness of at least 50 feet at Kalimati, it increases to over 100 feet at 
Damagaria. The lower part of the seam is of good workable 
quality, the upper portion being inferior and including bands of 
shale. Westwards and eastwards this seam decreases both in thick- 
ness and quality. West of the Kalimati fault, it is 40 and 35 feet 
at Egarcoor and Kapasara respectively, and probably splits up into 
several seams still further west. As such it is doubtless represented 
by the lower coal scams of the Birsinghpur stage at Khode (Khoodia) 
(jolliery and by the lower seauis of the Kanauri stage further west. 
East of the Barakar river, the Damagaria scam is represented in 
the Dendua-Bonjumari area by the thick Salanpur * A * scam. 
Fmrther cast, it becomes distinctly shaly, but is exposed in the old 
outcrop workings of Banbirdi, Alkusha and Paharpur, In the 
latter area it is repeated by a strikc-fault. Still further east, it 
can be followed as a thick seam of shale with bands of shaly coal, 
overlying the conglomeratic sandstones as far east as Alipur. With- 
in the Gourangdi tract the seam, largely consisting of shale and shaly 
coal, decreases considerably in thickness, being about 35 to 40 feet 
at Kantapahari. In the Sarshatali-Churulia tract it appears to 
be represented by the 34-foct seam of Garh Dhemo colliery and 
of the old inclines just north-east of the railway to the south-east 
of Churulia station, whilst across the Adjai it has died out beyond 
recognition. 

In the Salanpur area a thin seam — Salanpur ‘ B ’ — said to bo 
from 7 to 10 feet in thickness, overlies the Salanpur ‘ A * seam, 

Salanpur ‘ B ’ seam intervening strata being from 25 to 40 feet 

in thickness. A similar coal seam is met with 
in borings to the north of Bahira. No corresponding seam has been 



GEOLOGY OF COAL-BEARING DAMUDAS. 


187 


proved in the areas to the east and west to suggest any precise 
correlation. 

HI. Upper BirHi%ghpur-Bindabanpuf seam. 

The upper thick soam of shale and coal cropping out at Rhode 
(Khoodia) colliery, reported to be of a total thickness of 35 feet, 
probably continues eastwards as the scam, of approximately similar 
thickness, which is exposed at IMndabanpup colliery. To the west, 
this seam is doubtless represented by the upper coal seam of the 
Kanauri measures, whilst to the east of Bindabanpiur it probably 
grades into the thick seam of shale and coal that crops out in the 
old working just north of Siulibari village. East of the Barakar 
river it cannot be recognised with certainty. The seam is, as a 
whole, of an inferior quality. 


IV. Rangaimti-0(ypinathpur Bahir^ ^6*-Salanpur ' C' Gouranydi^ 
Churulia-Kasta seam. 


Included within the massive grits and sandstones of the Nirsa- 
Mugma area, of the western end of the coalfield, is the Rangainati- 
West of the Barakar Gophi^thpur coal seam. These grit outcjrops, with- 
rlver. in which tlie coal seam persists, can be foUowed 

almost continuously as far cast as the Dudhapani area. The coal- 
horizons include one thick basal seam of coal and shale of some 
20 feet in the west, with several thin seams intercalated within 
the strata iramediat(dy above. At Garphalbari, this main seam is 
about 15 feet in tliickiiess and is followed by at least one 3- to 
4-foot seam a short distance above. Within the faulted tract around 
Kumhardubhi, it is difficult to locate the equivalent of this coal 
seam with any degree of certainty. Tentatively, it is suggested 
that it may be represented by the scam lhat crops out in the flooded 
quarry workings just south of the Grand Trunk road, on the right 
bank of the Kol Jor, and which probably continues eastwards 
to the north of Chirkunda village, where it is represented at the 


surface by a well marked burnt outcrop. 

East of the Barakar river, the equivalents of these scams are met 
with in the Bamnagai bore-holes {see Plato 16, bore-hole 3 & 4.) 

about 200 feet below the Laikdih scam; but 
^ tot of tbe Barakar account of the oblique strike-fault, which 
runs between llamnagar and Duburdih, the 
flfmmn fyB to crop'Out at the Jiurhicc. These coal seams, with their 
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associakHl massive sandstone strata, are undoubtedly represented in 
the Daliira (Borroa) area by Bahira ‘ 5 * and ‘ 4 * scams. Re- 
peated by a strike-fault to the north, they crop out again in tlie Don- 
diia area as Salanpur ‘C* and ‘D’ scams. This correlation is 
proved conclusively by the bore-holes that have been put down 
between Bahira and Dendua villages (see Plato 16, sections 11 
to 10). To the east of tlie Banbirdi area, it is doubtful whetlicr 
the seams hav(‘. been worked and in the absence of bore-hole records 
no dcttiils arc available regarding their quality or thickness. From 
a litliological comparison of the lower Barakar sequence, howov(jr, 
the writer is convinced that within the Panuria-Jamgram area to 
the north-east, this coal horizon is represented by the main 20-foot 
(lOurangdi-Kantapahari Jamgram scam, and still further east, at 
Churulia, by the main Churulia scam. On sinular reasoning, he 
regards this scam as equivalent to the Pariarpur-Kasta-Araiig — 
Raswan seam of the Trans-Adjai field. 

F. Shampur * 5 and 6 ^-Chatobar-PiUlahari-Laikdih^l^^ 

* 1 to 3 ’ seams. 

Excluding the relatively thin Kudia scam, of only local value, to 
the west of the Barakar river, the next important coal horizon is 
represented by the closely associated lower Shampur seams— Nos. 6 
and 6. The writer is personally convinced that these two scams, 
including an upper 30- to 40-foot and a lower 9- to 10-foot seam of 
coal with shale and stone partings, are equivalent to the two similarly 
associated seams of the Chatabar basin. In several respects the 
seams closely resemble one another, and the geological structure and 
nature of the underlying Kudia shale and massive grit beds, substant- 
iate this correlation. Within the Kudia syncline, these measures 
arc absent, but where they recur in the Kalian Chak area, an equi- 
valent coal seam, reported to be almost 45 feet in total thickness, 
is included, and is being worked at Patlabari colliery. The cor- 
relation of this coal scam with the thick Laikdih seam of the flooded 
(piarrics, to the south of Kumardubhi, is based on less direct evidence. 
This latter area is, unfortunately, badly faulted. No evidence has> 
however, been forthcoming to render this assumed correlation impro- 
bable. Assuming that the apparent thickness of the Laikdih quarry 
seam— said to be 80 to 90 feet— is not due to repetition by faulting, it 
entails a fairly rapid local thickening of the coal. That this seam 
belongs to the middle Barakar measures is agreed by all who have 
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recently examined the area, and in the absence of direct negative 
cvidenc(j alone, the writer would prefer to correlate it as above 
suggested ratlicr than to sui pose it to l)e an entirely new seam, sprimg 
without warning into 1 o(m 1 prominencie. To the east of the Barakar 
river, tliere are very sound grounds for rcigarrling the thick seam of 
Raiimagar and Lal})azar, in combination with the Uamnagar seam 
above it, as ecpiivalent to the above, noted Laikdih Patlabari etc., 
seams of the m.)re. western areas. In one bore-hole, located near 
the Barakar river, 600 yards south of Ramnagar village, the section 
of thbso seams is as follows 

Ff,. in. 


Ham nagar seam 14 (J 

iSandHtones 27 (i 

< 'osdy shale 10 

Saiulstoncis . . . , . . . , , , 24 0 


r'wiZ with and inica*p<iridol.i{e <50 0 

In the more easterly bore-holes, and in the colliery worldngs of 
Ramnagar and Lalbazar collieries, these intervening strata increase 
to about 100 feet. This indicates tliat the strata intervening bet- 
ween the Ramnagar and Laikdih seams, thin westwards towards 
the Barakar river ; it would, therefore, not a])pear improbable to 
find that these two coal seams had run together still further west 
in the Kumhardubhi area. 

As has been previously suggested by Mr. Walker, it is agreed 
that the Laikdih scam is rcprcscntt‘d in the Bfihira (Borr(‘a) area by 
Bahira (L to 3) sc'ams. This assumption is rtuidercd unquestionable 
])y the additional evidenoii of the l)ore-holes that have in recent 
years been })ut down througb the lower measures to the north of 
Bahira. This implies a decided decrease both in the thickness 
and (piality of the coal seams as compared with the Lalbazar-Ram- 
nagar area. It appears probable that this deterioration of the ii])])er 
Bahira seams and their accom])anying decrease in thickness con- 
tinues eastwards. On account of the }>aucity of clear (?A 7 )Osures, and 
the absence of (lollieries and of bore-hole records, it is inipossihlc <o 
follow the seams between Bahira and Ita})ora. Regarding the 
Gourangdi-Kantapahari area to the north-east, however, it is ten- 
tatively suggested that the thick seam of coal and shale, which 
occurs about 200 feet above the Gourangdi seam, may represent 
this coal-bearing horizon. From tlie evidence of bore-hole records 
this upper scam appears to attain a total maximum thickness of 
27 feet, but of what quality it is difficult to say. 


0 
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To tho west of Bahirn., this coal seam constitutes one of the most 
productive horizons of the Barakar measures. Various sections 
()f the scam produce a metallurgical coke of very good quality. 
In several of the areas concerned, a ‘ ball structure * is character- 
i‘?tic of certain of the horizons within the seam. The coal is largely 
bright, and relatively rich in vitrain. 

VI. Shampur ‘ 3 and 4 ^-Kharbari seams. 

About 230 feet above Shampur No. 5 scam, witlyn the 
Rhampur basin, two closely associated scams of coal and shale, of 
relatively inferior quality, are met with. These seams include a 
lower H-foot scam and an upper 21-foot scam. It is suggested that 
the lower of these two seams is represented in the Chatabar area 
liy the 15-foot Kharbari scam occurring about 170 feet above the 
main Chatabar seam of group V. The overlying measures are, 
apparently, absent in the Chatabar area, and also in the Kudia 
synclinal to the east. Further cast, in the Chanch-Laikdih village? 
area, and again cast of the Barakar river, these coal seams appear 
to have died out, or are represented ])y the thick carbonaceous 
sliah's tliat occur within the 600 feet of un])roduetivc measures 
above the Ramnagar seam. 

VII, Top Fotka-Ghanch^Begunia seam. 

Within the uppermost coal measures of the Shampur area, the 
10-foot ‘Top Fotka’ seam, of relatively good quality, is overlain l)y 
thick massive sandstones. These upper measures are absent east- 
wards until we reach the Chanch locality, where a seam of similar 
el]ara(}ter, quality and thickness is met with. The equivalence of 
these two coal seams is further supported by a study of the litho- 
logical succession of the two areas. On similar grounds the Cluinch 
seam, again represented at Oumarkanda colliery, is undoubtedly 
proved to continue east of the Barakar river as the 10-foot Begunia 
s(?am. * Ball structure * and a considerable proportion of bright 
coal is again characteristic of this seam. To the cast of Kendua, the 
Begunia seam decreases in thickness, being about five feet thick beneath 
the Ironstone Shales to the south ofBahira. Its correlation with 
the 4-foot seam of Rampur colliery to the south of Salanpur railway- 
station, is probable, whilst its equivalence with the uppermost 
seam, of similar thickness, within the Kantapahari-JamgraTn area 
is possible, 
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About 200 feet above the Begunia seam of ilic Bogimia village 
area, is a 3-foot seam, the topmost seam of the Baralcar measures. 
A seam of approximately the same thickness is met with at about 
the same horizon above the Chanch seam, and also above the Top 
Fotka seam of the Shampur area. 



CHAPTER XV. 


DETAILED QEOLOQY AND CORRELATION OF THE COAU 
BEARING DAMUDAS.-^necJ. 

Raniganj Measures. 

The outcrops of the Raniganj measures, iuchidiug those areas 
hidden by laterite and alluvium in tlie eastern end of the coalfield, 

. comprise a total of nearly 307 square miles, 

that IS to say, almost half of the total area of 
the Gondwana strata of the coalfield, when reckoned as far east as 
longitude 87® 20'. The enormous extent of these outcrops is due 
in i)art to the relatively great thic.kness of the measures— of ihv. 
order of 3,300 to 3,400 feet in the west — and also, largely to tlie 
fact that the beds arc, in most (tases, inclim^d at very gentle angles 
and occur, in some instances, as wide shallow synclinal troughs or 
low anticlinal domes. Ifor some distance east of the Barakar 
river, the succession is tolerably well-ex])osed, but even in the ma- 
jority of these sections the softer shales and coal seams are liidden, 
either as a result of the terminal creep of the overlying sandstones, 
or by a supcrfifsial soil-capping. East of Asansol, laterite, soil and 
alluvium prevail over wider tracts, though the harder sandstone 
horizons continue to crop out as low ridges as far east as Jambad; 
but in the extreme cast, oven these beds are largely hidden from view 
and are exposed only in the deeper stream sections, which have eroded 
through the latcritic capping. Eorturately, howcviT, the inform- 
ation derived from a large number of colliery-workings, deep shaft- 
sections, and bore-holes, has given a very fair idea of the sequence 
of these beds within the greater part of the coalfield. Represent- 
ative sections of the various horizons have been tabulated (sec 
Plates 17 and 18) and thc.w illustrate tlie lat(tral changes that take 
place within the measures. 

Tn describing the Raniganj rocks of the coalfield, it is convenient 
to divide the area*" of^outcroyis into the following five tracts : — 

I. Deilya (Deoli)-Nituria area. (South of the Damodar river). 

II. DiBheigarh-Asansol area. 

III. Asansol-Sekpur-Roniganj area. 

IV. Tapasi (TopoBi)-Sonpur-Andal area. 

V. Somalya (Sainla)-Puru8hottainpur-Jhanjra area. 

( 1»2 ) 



Table 6. — The Ravigmij measures . — (Classification into stages.) 



d 8 1 0 n e 8. Ethora sandstones. (650 to Domahanl-Taltor sand* 
(700 feet). 70o feet). stones. (600 feet). 
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During Lower Gondwana times, these various tracts doubtless 
{oL'iiicd one connected region of sedimentation. As a result of sub- 
sequent earth movements and of erosion, they have now been 
rendered structurally or topographically more or less distinct. The 
ilaniganj rocks have been divided into five stages, which, in spite 
of considerable lateral changes in sedimentation, can be recognised 
with a fair degree of certainty throughout the coalfield {see 
Table 6). No interruption in sedimentation is, however, suggested 
by this sub-division. As in the case of the Barakar measures, 
local names have been applied to these stages within the separate 
areas, and these indicate the approximate locality across which the 
beds cro]) out at the surface or underlie the superficial capping of 
soil, laterite, or alluvium. 


I. — ^Deilya (Deoli)-Nituria area. 

To the soutli of the Damodar river, including the area south- 
west of Eaniganj, the strata of the upper coal measures crop out 

Collieries ^ nearly 63J squares miles. 

The area under consideration includes the col- 
liery localities of Parbeliya, Suitor, Deilya (Dcoli), Chaurashi 
(Cliowrassi), Nadiha (Nodiha), and Puapur, exploiting the lowest 
seams of the Kaniganj scries, together with the small workings of 
ITirakund, Nituria and Murulia, where certain of the thin coals of 
the upper part of the measures have been extracted. 

The lower Kaniganj measures, swinging round steadily to the 
south-west in the vicinity of Saltor island, crop out near the junction 


Structure. Barakar and Damodar rivers, and, dis- 

placed by the Deoli cross-fault, continue in a 
.soutli-35° westerly direction via Narayanpur and Nadiha, as far as 
Baglimara, where they are truncated by the boundary-fault that 
limits the Gondwana outcrops to the west of Panchet hill. The 
(lips of these lower beds are in a general south-easterly direction, 
steepening, as the beds are followed south-westwards, from about 
1 2*^ at Saltor, to 24® — ^30® in the Puapur-Baghmara area. Over- 
lying these lower measures, the middle and upper Kaniganj rocks 
(.nop out over wide areas to the south-east and east, the inclination 
of the beds decreasing in these directions. 

Within the Parbeliya-Bhamaria-Bonra area, the uppermost 
beds form a very shallow syncline pitching eastwards, in which direc- 
tion they^ are overlain by the basal Fanchets. Further south, 
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in the approach to the main boundary-fault, a series of alternating 
anticlines and synclincs or synclinal basins (truncated by the bound- 
ary-fault) are observed. 'Within these truncated troughs, of Tan- 
chet and Gorangi hills, the Panchet and Supra — Panchet beds overli(J 
the uppermost llaniganj measures. A well-marked fault, with a 
downthrow to the north-east— -possibly the south-easterly continua- 
tion of the Deoli fault — intersects the higher measures near Saontal 
Motha, and, following along the axial line of the low anticline that 
divides the Nituria synclinal from the truncated Gorangi hill trough, 
it causes the upper-middle Raniganj beds to crop out in the area 
between Murulia and the j miction of the Pisram and Machkanda 
streams. Still further east, between Gorangi and Jhharinaih hills, 
the upper Raniganj rocks continue in an elongated gentle dome, 
truncated to the south by tlic main boundary-fault, whilst to ilu 
north and east the topmost measures dip at low angles beneath 
the Panchets. In addition to the main Deoli fault, and its siiggcstcd 
continuation to the south-east, several minor displacements affect 
the lower measures of the Nadiha area. Small faults have been 
proved in the Parbeliya-Nituria tract, while further east, a number 
of cross-faults are observed, complicating the Raniganj-Panchet 
boundary. 

No dolerite intrusions are met with in this area, thoiigli a number 
of relatively small mica-i)eridotitc dykes have l^ceu ]>rovod in tlic 
colliery workings, and others .are observed at 
the surface intersecting the Raniganj beds. As 
a whole, however, the area appears to be relatively free of tlie.se 
ultra-basic intrusives. 

The Raniganj measures of this area have been divided into tiie 
following stages: — 

V. Hirakhun sandstones (:]00 foot), 
iv. Nituria coal moasuros (700 foot), 
iii. llijuli sandstones, with thin coal soams (1,150 
ii. Deoli coal moasuros (400 foot), 
i. Amdhaura sandstonos (700 foot). 

The details of these various stages arc as follows;— 
i, Amdhaura satidstones. 

Within this stage are included the basal Raniganj strata, predomin- 
antly of sandstone type. The sandstones include massive, grey 
and greenish-grey, fine to medium textured, felspathic varieties, 
with which are associated harder calcareous and sideritic bands 
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and subordinate grey shales. To the north-east of the Deoli fault, these 
beds doubtless underlie the alluvium and soil-capping in the vicinity 
of Bijra village, to the north of the Damodar river. South-west 
of the Deoli displacement, the beds crop out in the Amdliaura- 
Bambari area just south of the river, dipping S. 35° E. at 
angles of 15° to 19°. The passage down into the underlying Ironstone 
Shale beds is rapid though there is no evidence of any uncon- 
formity. To the south-west, the width of the outcrops narrows 
considerably, due at least in part to the steepening of the dips, 
though it is possible that a decrease in the tliickness of the beds 
takes place in this direction and that local shearing may also have 
affected the measures. 

n. Deoli coal measures. 

The strata of this stage include the principal coal seams of the 
area south of the Damodar, of which the Dishergarli scam is by far 
the moat important. These measures comprise : — 

(Shales with sandstones). 

Dishergarh seam. 

Sandstone and shales 200-220 feet (approx.). 

IJatinal seam. 

Sandstones and shales 125 feet. 

Sanctoria seam, 

(Sandstones). 

T'o the north-east of the Deoli fault, the Dishergarh seam is worked 
from inclines at Deoli colliery, from shafts to the dip at Saltor, 
and further cast, at Parbeliya colliery. The 
^^JJ®^***"®*®* seam is 15 to 16 feet in thickness and includes 

a band of ironstone inclusions, lenticular in 
cross-section. These ironstones in some instances exhibit a 
deftnite cellular structure, indicating that they are derived by the 
alteration of fossil wood. The coal is of an excellent quality 
including a large proportion of bright coal. These north-eastern 
Deoli and Saltor workings are limited to the south-west by the Deoli 
fault. The hade of this fault has been proved to be about 45° 
to the north-east, and what is possibly an ofitshoot of this main 
displacement has been met with in the south*western workings 
of the main Saltor mine. Further north, the Dishergarh seam 
evidently crops out beneath the river sand of the Damodar, just 
west of Saltor island, and is worked to the dip from shallow pits 
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located on the island. At Parbeliya colliery, the Dishergarh seam 
is worked from pits of a depth of 1,471 and 1,483 feet. The scam 
is of a thickness of 15 feet and is overlain by about four feet of 
dark sliale within which are included well-preserved leaf-impressions 
of Ghssopteris and Schizoruura. The dip is to the S. 16“ E. at 
about 8°. The seam again includes & hirge proportion of bright 
coal whilst thin layers of silky * fusain ’ are prominent. A some- 
what indefinite narrow band runs within the seam about six to seven 
feet from its base, the lower section of the coal being at present 
worked ; some ironstone inclusions are also encountered in the 
coal The area appears to be relatively free from disturbances 
and igneous intrusions. 

A boring is reported to have been put down in the vicinity of 
Nitnria and to have proved the Dishergarh seam at about 2,000 feet. 

No direct evidence is available regarding the Hatiiial and fc^anc- 
toria seams of the above-described areas. It is more than probable, 
however, that they continue in depth, beneath the Dishergarh, and 
that important reserves of workable coal exist, at least within the 
lowermost scam. 

On the south-western side of the Deoli cross-fault, the Dishergarh 
seam again crops out in the south-western incline workings of Deoli 
colliery. As in the case of the north-eastern 
^^South-wwt of Deoli incline workings, a very definite fault with a 
similar hade of 45“ cuts off these south-western 
workings on the north-cast side. But the area between the proved 
alignment of this fault, at the south-western outcrop of the seam, 
and the position along the same strike where the similar fault cuts 
off the workings of the north-easlern Deoli inclines, instead of being 
500 feet (as one would expect were it one simple fault with a throw 
of 500 feet and a hade of 45'^) is from 750 to 850 feet, therefore 
suggesting at least two parallel faults, or a zone of step-faulting from 
250 to 350 feet in width. 

The Dishergarh seam to the south-west of this faulted tract, 
is of somewhat inferior quality to that of the north-western workings. 
Further south-west, the seam decreases steadily in thickness to 12 
feet at Nadiha, and nine feet as the Puapur workings are approached, 
and the quality also deteriorates. Bore-holes located a short dis- 
tance to the dip, however, suggest that the seam is of greater tliick- 
ness in depth, and an improvement in quality is probable. The 
marked hade of the Deoli fault should be borne in mind during future 
explorations to the south-east. Although the angle of 45^, which 
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exists in the Deoli workings^ may be exceptional, any appreciable 
hade would considerably affect the line of intersection with the 
deeply-buried Dishergarh seam of these areas. 

The Hatinal coal seam, some three to four feet in thickness, is 
possibly represented by the outcrop of shaly coal occurring in the soutii 
bank of the Damodar river, opposite the small island, north of Deilya 
village. It is apparently of very inferior quality. 

The Sanctoria scam crops out a short distance below the Hatinal 
to the south-west of the Deoli fault. Like the above mentioned 
coal seams of the overlying measures, it appears to thin considerably 
and to deteriorate in quality to the south-west, and, althougli 
about six feet in thickness, the old inclines from which it was pre- 
viously exploited are now completely closed. It is quite probable 
tliat, like the Dishergarh, these two coal seams improve in depth. 

So far, no attempt has apparently been made to test these lower 
Kaniganj measures to the north-east and east of Panchet hiU. It 
is more than probable, however, that at least in so far as the Disher- 
garh seam is concerned, immense quantities of coal exist within 
a depth of 2,000 feet. 

Hi. Hijnli sandstones. 

This thick sequence of sediments overlying the Dishergarh seam, 
includes a number of beds of massive sandstone alternating with 
shaly bands. Several thin scams of coal and shaly coal are included 
witliin the lower part of these measures and have been proved in 
the Parbeli} a shaft-sections, and in the bore-holes to the dip of the 
Dishergarh seam outcrop to the south of Dcilya and Nadiha. 
i'O. Nituria coal measures. 

The lower portion of this sequence of alternating sandstone and 
shale strata is exemplified in the top of the Parbeliya shaft-sections, 

, and includes several very thin seams of coal. 

Hi]uli coal Mam. - n t r 

Just auove these honzons a 7-foot scam of 

inferior quality is met with. This seam — locally termed the Hijiili 

seam- crops out near the Parbeliya pits and the coal was apparently 

used during the sinking of the shafts. The seam probably represents 

the south-westerly continuation of the Bora Chak seam [stc page 255). 

No section is available regarding the upper measures of this stage 

though, on the evidence of the equivalent succession to the north 

of the Damodar river, it is suggested that at least one coal seam 

— ^the equivalent of the Gopalpur seam — ^would be met with about 

300 feet above this 7-foot * Hijuli ’ coal seam. The upper part of 
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the measures of this stage doubtle^ crop out in the Machkanda 
Jor to the north of its junction with the Bisram stream, whilst to 
the south of the fault, which crosses tho main nda about one 
mile north of Murulia, the lower strata of this stage, with the 
included thin scams of coal, arc exposed. It is probable that the 
two above mentioned coal scams again crop out in the abandoned 
incline-workings to the cast and west of Murulia and near Saontal 
Motha villages. Such a correlation suggests that tho Dishergarh 
seam would probably be encountered, at a depth of not more 
than 1,600 feet, in the vicinity of tho railway- 
bridge that crosses the Bisram stream half a 
mile north of Murulia. The measures of this 
stage include characteristic dark shales with ironstones, which 
can be recognised in several localities. At least the uppermost 
horizons of the stage again crop out within the elongated dome 
to the north of the main boundary-fault between Gorangi and 
Biharinath hills. 

r, Uirakhun sandstones. 

These up])ermost Raniganj measures include the predominantly 
massive sandstones of the llirakJuin-Bhamaria area to the cast of 

Nituria. They also comprise a large part of 

Hirakhun seam. .1. r 

the Kaniganj outcrops of the Kashtagora- 

T<;ntuhirakh area between Gorangi and Biharinath hills, and are 

again exposed across the tract between Gorangi hill and the northern 

base of Paiichet hill. Between Hirakhun and Nituria collieries, 

the 5-foot Hirakhun seam is included within the base of these 

measures, and has been worked from several inclines. In tho above 

mentioned areas to the east and south this coal seam, which is 

apparently of relatively inferior quality, has not been definitely 

proved. 


II. — Dishergarh-Asansol area. 

This tract of upper coal measure strata, lying nortli of the 
Hamodar river, comprises some of the most productive localities of 
the coalfield. Within it, the well-known Dishergarh scam attains 
its maximum thickness and certain of the higher coal scams are of 
coiisidorablo economic value. Tho structure is simple ; the strata, 
striking east-north-eastwards across the Damodar 
Struciure. Sanktorya-Bharat Chak area, continue 
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Intrusions. 


steadily in tliis direction up to the Narsamuda-Ethora locality, 
beyond which the beds curve slightly to the south and continue, 
with an almost due east-west strike, to the longitude of Asansol. 
The inclination of the beds is normally 9” to 12 ' to the south- 
south-east or south. Unfortunately, however, the rocks have been 

subjected to considerable igneous injection. Of these intrusions, 

several dolerite dykes, including the Sita- 

rampur and Narsamuda dykes of the middle 

portion of the area, and the thick Salma dyke of the extreme 
east, are well-observed. These, on ^account of their very direct 
trend and local habit do not hamper the progress of colliery 
development to any great extent. In addition, however, a number 
of dyke and sill-intrusions of ultra-basic type are met with, of 
wliicli the latter — ^horizontal — variety bcdng so variable in their 
mode of occurrence and having such a deleterious effect on the 
coal, have played havoc with several of the principal seams of the 
lower part of the measures. 

The area includes the well-known colliery localities of Disher- 
garh, Sanktorya (Sanctoria), Shitalpur (Scetalpur) and Sodepur 

Collieries ^ west; Aldihi, Methani and the Dhemo 

group in the middle ; Kaghunathbati, Mano- 
harbahal and Ohinchuria in the cast ; and the smaller concerns of 
Bharat (Jhak, Patmohna, Bora Chak, Narsamuda and Bansarakdih 
to the south. To the south-west, the strata continue across the 
Damodar river undisturbed by large displacements, but to the east, 
cross-faults separate the area from the Barabani (Baraboni)-Satpu- 
khuriya Kalipahari tract. Within this disturbed tract, north east 
and east of Asansol, marked lateral changes take place in the coal 
seams, so that in addition to being structurally disconnected, these 
two areas — ^roughly east and west of the longitude of Asansol — are 
to some extent lithologically distinct. 

The Raniganj measures of the Dishergarh-Asansol area have 
been divided into the following five stages, approximately equivalent 
to those already described to the south of the Damodar river : — 


V. Bharat Chak-Kuiuaipur sandstones (300 to 350 foot), 
iv. Cluiiakuri-Fatehpur-Bansarakdih ooal moasures (050 to 700 foot), 
iii. {Soetalpur-Aldihi-Manoharbahal ooal moasures (1,250 loot), 
ii. Sitaranipur coal measures (400 to 450 feet), 
i. Etliora sandstones (660 to 700 feet). 
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The details of these various stages are as follows 
i, Ethora sandstones. 


This thick sequence of unproductive rocks, crop^; out over a wifh* 
tract of moorland and paddy-field country in the vicinity of the 
villages of Hatinal, Oangutia, Kultara, Ethora and Eijari. The 
beds comprise a sequence of massive, fine-textured, relatively soft, 
felspathic sandstones of grey and greenish-grey tints, sometimes 
speckled with grains of decomposed rod felspar. Tncliidod within 
these softer sandstone strata are a number of hard, calcareous, 
sideritic bands, whilst shaly sandstones and grey shales occur at 
intervals. The succession is very well exposed in the railway-cutting 
west of Sitarampur station. Within these basal moasnros, one 5-foot 

^ , seam of coal and shaly coal is, aunarently, 

OatiKutlya seam. • i i j mt- n x* * • i -i i • 

included. This (hingutiya seam is described m 

Mr. Walker’s account of the coalfield,^ as occurring about 100 foot 

below the Sanctoria seam (of the base of stage ii). No exposures, 

nor any workings into this seam could, however, bo soon and it is 

evident that he obtained his information from the records of bore-holes 

located within the western part of this tract, and that the seam is, 

probably, of too inferior a quality to be of economic worth. 

ii. Sitarampur coal measures. 

The measures of this stage include three coal scams, two of which 
— ^t-he Sanctoria and Dishorgarh seams are of considerable economic 
importance. The following two sections, nqinvsentativo of the Dish- 
ergarh-Seetalpur area in the west, and the Chinch nria locality 
in the extreme east, exemplify the changers fhat take place later- 
ally within the area under discussion : — 


Difihergnrh -Septoljyitr area. 

(Alternating sandstones and 

shales) 

Coal 16 to 19 ft. . . . (Dishergarh seam) 

(Sandstones and shah*s, varying 
from 240 to .SOO ft. thick) 

Coal with shale bands, varying up (Hatinal seam) . 
to 9 ft 

(Sandstones and shales with 

massive sandstones Indow, 
about 140 ft. thick). 

Coal with shale hand, 10 ft. . (Sanctoria seam) . 


Chinrhvna tma. 

(Altmitifing Handel ones and 
shales) 

Caul S ft, 

(Sandstones aiul slinles aluuit 
210 f(. thick). 

(Utal Avilh shale harals, 0 ft. 

(Sandstones and shales, about 
170 ft. I hick). 

CfHtl 12 ft. 6 in. 


* 2*rani, Min. Oed. Inst. Ini., VII, p. 246, (1913), 
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The Sanctoria seam is apparently the one referred to by Dr. 

Blanford the section of which is given by 
him as follows : — 


Sanctoria scam. 


(Carbonaceous shale.) Ft. in. 

Coal 12 

Shale 10 

Coal 0 9 

Shale 0 2 

Coal GO 


The coal is of good quality and has been worked to a large extent 
to the west of the Purulia road, but within certain areas around 
Dishergarh and Seetalpur and to the east of the present Seetalpur 
workings, it is, unfortunately, considerably damaged by mica* 
peridotite intrusions. Further east, as far as Sitarampur, we have 
no authentic recent information regarding this coal seam. The 
outcrops are poor and no complete sections are exposed. Speaking 
in 1914, Mr. F. J. Agabeg in referring to the area between Chhot:i 
Dhemo and the Salma dyke, remarked, however 

* There is little doubt that the Sanotoria seam is burnt right along this outcrop. 
I am informed that to the south-west of Neamutpore (Niamatpur) village the Sanc- 
toria seam lias been bored to a depth of 1,500 feet and found to bo totally burnt.** 

He further states that borings near the outcrop of the Sanctoria, 
near Bhandra (Bhannra), to a depth of 169 feet, proved the ‘ burnt * 
coal, and a deeper 520-foot boring to the south gave similar results. 
He continues 

‘ To satisfy myself I sank a trial-shaft ; in this shaft the seam was 6 feet 6 inches 
thick and totally burnt.’ 

In this connection, within the Dharmma mla section, just east 
of Kalikapur, a 4-foot mica-peridotite dyke intrusion is observed 
intruded into grey shale at approximately the horizon of the Sanc- 
toria seam, whilst further east, to the west-south-west of Kanyapur 
village, outcrops of mica-peridotite sills are noted within the lower 
measures of this stage, and in the vicinity of Nuni and Chinchuria 
villages, borings have proved the seam to be largely converted to 
jhama and unworkable. There is little doubt that the 12 ft. 6 in. 

' Mem, Qeol, Suru. Ind,, III, p. 113, (1861). 

■ Trans, Min, Qeol, Inst, Ind,, IX, p. 30, (1914). 

* The writer suggests that, in this connection, the term * burnt ’ doubtless implies that 
the coal has been coked as a result of mica-prldotite inirusioiM 



GEOLOGY OP COAL-BEARING DAMUOAS. 


203 


coal seam of ChincEiiria colliery represents the easterly continuation 
of the Sanctoria. The coal of the Sanctoria seam is of a bright 
streaky nature and includes occasional hard, ferruginous, coarse- 
textured nodules, similar to those met with in the Poniati seam to 
the east. East of Chinchuria, in the old workings of Napara colliery, 
the seam is reported to have thickened to about 16 to 18 feet, a 
thickness corresponding to that of its equivalent coal seam — the 
Poniati — of the Jayramdanga area, from which it is separated by the 
two cross-faults tijat limit these latter workings to the west. 

The Hatinal seam is of inferior qindity, though it has boon workotl 
in the ])ast, and during the more recent boom, within the Sanktorya 
area. Tt is not exploited at Chinchuria colluuy, 
8 na seam. incline, locatcnl a short di.stiln^•(^ 

south of Chinchuria village, is situated on the strike of the outrrop 
of the S(va.m. To the cast of Chinchuria, the, seam a])parentlv 
tliickens to nine feet, and has been worked in the past in the Houth<*rn 
inclines of Napara colliery. 

The Dishergarh 8e<am, doubtless of greatest individual importance 
within the coalfield, can be followed almost continuously from tlie 
north side of the Damodar river, esst-north- 
8 ergar seam. eastwards to Sitarampur, oast of which it can 
be observed at intervals in abandoned incline-workings within the, 
Sudi-Kanyapur tract. Around and to the west of Sitarajnpur, tli(‘ 
oiit(;roj) of the seam is marked by large flooded quarries and iiicliiuw, 
bearing evidence of the wasteful methods of coal-extra(‘.tioii during 
the earliest days of mining within the field. The scam is now worked 
almost wholly from shafts located to the dip, and varying in do|)th 
uj) to over 1,100 feet. RaTiging from 16 to 18 foot in the west, though 
ill some instances reported to attain as much as 20 feet in total thick- 
ness, the seam thins to about 12 feet near Sitarampur, and to 8 fo<^t 
at Kanyapur and Chinchuria. A short distance t?ast of Chinchuria 
colliery it decreases rapidly in tliickncss, and is ]^rovcd by a bore- 
hole located near the Nonia Khal to be only 3 feet G inches thick. 
A short distance east of this bore-hole, the strata are displaced by 
the south-westerly continuation of the faults that limit the area 
to the east. East of the Dharmma rnd(t, within the Sudi-Marich- 


kata tract, the seam is intersected by mica-peridotite intrusions, 
and for apparently the same reason has not been successfully worked 
between Marichkata village and Kanyapur colliery. To the dip, 
it retains a thickness of about 16 to 18 feet in the west, though it 
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thins to about 11 to 12 feet within the ‘Dhexno* area; it has been 
proved to be of a thickness of 12 feet 6 inches in the 1,960-foot bore- 
hole at Narsamuda, and 10 feet at Bensarakdih. To the rise of 
Narsamuda, however, within the vicinity of Ganrui, the seam J)as, 
apparently, been largely destroyed as a result of jnica-peridotito 
intrusion. In this connection, Mr. Agabeg^ ol)serve8 that a bore- 
hole, located near Raghiinathbati, proved the seam to include a 
3-foot upper section of jhama and a k)W(^r 9-foot section of clean 
coal, whilst a deeper bore-hole to the south, penetrating the seam 
at 480 feet, proved that the whole of the seam was destroyed. He 
notes also, that similar results were obtained from a 1,000-foot 
bore-hole located at Gandui (Ganrui) the whole thickness of tiui 
seam being converted into jhama. Th(i following sections denote 
the changes that take place in the seam within the more western 
areas • 


SMalpnr (No, .3 Vii). 


BcHnlpur (lloTe-hole No. 5). 

Chfiota Dhenma. 


Ft. 

in. 


Ft. in. 

Ft. in. 

Coal 

. 17 

0 

Cod . 

15 fi 

Coal . . 16 6 

Shale 

. 1 

0 

Shaly fireclay 

4 0 

Shale . .06 

Stone 

. 1 

6 

Coal . 

1 6 

0 

1 

Coal 

. 3 

0 




Bejdihi. 

Ft. 

in. 

Dhemo Main. 

Ft. 

in. 

Coal 

. 15 

0 

Goal . 

11 to 12 

0 


The roof of the seam is usually compOKe.d of shales or shaly 
sandstones, but the floor rock appears to vary in type. Tii quality 
the seam is excellent, though it deteriorates sonunvdiat in the (^astern 
part of the area. 

HI. Seetaljmr-Aldihi-ManoJiarbahal coal measures. 

When followed north-eastwards, across tlio Damodar river, tlio 
thin coal seams of the Hijnli sandstone stage of the south thicken 
appreciably, and to the east at Sitarampur 

Ra5hutiathbau”wain8*”** closely-associated 

Bara Dhemo and Raghunathbati seams, and 
by tlie Lower Dhadka seam. These lateral changes are well illus- 
trated in the deep shaft and bore-hole sections of Seetalpur, Methani, 
Dhemo Main and Narsamuda {see Plate 17). A number of other 
thin seams of coal and shale, apparently of no present economic 

1 frans. Qeol, Inst. Jnd., Vol. IX, p. 31, (1914), 
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value, have also been proved. The Bara Dhemo and Eaghunathbati 
seams occur about 460 to 600 feet above the Dishergarh soan>. 
Shaly repreeentatives of these coal seams first come into prominence 
in the Bejdihi-Methani area, the included coal being of an inferior 
quality. The sections of fhcee shaly seams are as follows: — 


Bejdihi shaft-aedion. 

Ft. 

in. 

Methani ahaft-aection. 

Ft. 

in. 

Coal .... 

6 

6 

Coal .... 

3 

0 

Band .... 

1 

0 

Strata . ■ • • 

8 

0 

Coal ... . 

1 

0 

Coal .... 

8 

6 

Band .... 

0 

4 




Coal .... 

6 

8 





Inclines located near Aldihi village proved the seams to be 
represented by bands of poor quality coal including intercalations 
of shale and shaly sandstone, of a total thickness of 14 feet. At 
Lachhipur colliery, these strata occur as two separate coal seams, a 
lower 10-foot and an upper 4-foot seam, separated by a sandstone 
band only feet in thickness. East of this colliery, these two seams 
continue with greater individuality, and the bed of sandstone that 
separates them increases to about 80 feet. 

The following sections illustrate this transition: — 

CAhota Dhemo colliery (near Raghunathbaii-Sarakdih area, 

the Grand Trunk road). Ft. in. Ft. in. 

Coal . . . 4 0(Raghunat hbati Coal . • 4 6 

Strata . . . 61 6 seam). Strata . . 70 to 80 0 

Goal with shale band 11 0 (Bara Dhemo seam) Coal with shale 

bands . . 8 to 9 0 

Within this Chhota Dhemo-Sarakdih area, the Bara Dhemo 
seam is of an inferior grade, though it has been worked in the past 
from a number of inclines. The Eaghunathbati seam is, however, 
of very good quality and is still being extracted at the above- 
mentioned collieries. In the deep Narsamuda bore-hole, these two 
seams retain their individuality and thickness. To the east of 

Sarakdih, the seams have apparently been exploited in the past at 
Panchgechhia colliery, in the eastern inclines of which the section 
included a 6-foot upper seam separated from a lower 3-foot seam 
by 20 inches of strata. That a rapid lateral variation takes place 
within these coal seams in the vicinity of Panchgechhia is undoubt- 
edly the case, for at Manoharbahal, a short distance to the east, 
a single coal seam of a thickness of eight feet is included at an horizon 

P 
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equivalent to that of the Raghunathbati and Bara Dhomo seams of 
Sarakdih. This 8-foot Manoharbahal-Bara Pukhuriya seam in- 
. eludes a lower 6- to 7-foot section of good 
quality coal. In one bore-hole to the dip, the 
seam appears to split up into several thin separate sections, but in 
others it retains its thickness and individuality. Within this eastern 
area, the strata intervening between the Dishorgarh and Manohar- 
bahal seams thicken, in some instances, to nearly 600 feet. 

A[)out 130 foot above the Raghunathbati seam of the Sarakdih 
area, is a 3-foot coal seam, which has, in the past, been worked from 

Seam near Nadlha. **‘® '‘PP®^ 

part of the stage, about 400 feet above the 

Raghunathbati seam, a seam of shaly coal, represented in the west 
by several thin coaly bands, is prominent in the eastern half of the 
area. Represented by a 3-foot seam within the Dishergarh shafts 
of Dhemo Main colliery, this seam thickens to the east to about 9 to 
10 feet. This thickness, however, includes a number of shale bands. 

Lower Dhadks seam. *^^® relatively inferior quality. 

all the old incline-workings located along its 
outcrop to the east are now abandoned. The seam is locally termed 
the Lower Dhadka seam. 

iv. Ghinakuri-Fatehpur-BansaraJedih coal measures. 

Overlying the above-described measures is a series of alternating 
sandstone and shale strata including a number of seams of shale and 
coal, among which only two — ^the Bora Chak and the Gopalpur 
seams have proved of economic value. These two coal seams 
are fairly regular within the Dishergarh-Asansol area. The Bora 

BoraCfaakfcam. occurring about 1,350 to 1,400 feet 

above the Dishergarh seam, crops out in the 
south-west in the vicinity of Chinakuri, and it was apparently 
this coal seam that was worked in the old Chinakuri mine by Mr. 
Betts, in the years 1826-1830. The section given by Mr. Williams is 
as follows^ : — 


Coal, inferior • 
Carbonacooua shale 
Coal, inferior . 


1860.^ on the Damoodah valley by D. H. WUliams, Kaq., printe.! 
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Further east, in the bore-holes at Patmohna, the seam has been 
proved to bo 10 feet in total thickness. Sovoral abandoned inclines 
occur on its outcrop between Bara Dhomo village and the Nonia 
stream, and the seam was being worked at the time of the present 
survey from shallow pits at Fatchpur colliery. The Bora Chak 
seam is here 10 feet in total thickness, an 8-foot section being ex- 
tracted. It is again being exploited near Bansarakdih, to the 
north of Asansol, where it is nine feet thick including sovoral thin bands 
of shale and shaly coal. About 210 to 235 foot above the Bora Chak 
is the Gopalpur seam. In most instances, this seam appears to bo of 
- a thickness of about 4 feet 9 inches. It has 

been proved by bore-holes and inclines within 
the Patmohna area, and further north-east in the vicinity of the Nonia 
stream, and to the north of Asansol, abandoned mcline-workings 
mark the outcrop at intervals. The coal of both these seams appears, 
however, to be of a relatively inferior grade. 

V. Bharat Ohak-Kumarpur sandstones. 


These uppermost Raniganj measures include the fossil-wood 
(Dadoxylon) sandstones of the Kumarpur railway-cutting. Within 
the sandstones of this stage is included a seam of shale and shaly 
coal, several foot in thickness. This seam 
crops out in the Nonia Jor at the right-angle 
bend north-east of Kumarpur village. A short 
distance below, at the base of the stage, is the Narsaanuda seam — 
the topmost coal seam of economic importance within the Raniganj 
measures. This coal seam is represented just north of the Damodar 
river by the Bharat Chak seam which, under the title of the 
‘ Salunchi seam was worked in the distant past at Chinakuri or 
Salunchi colliery to the west of Bharat Chak village. The section 
of the seam, as given by Dr. Blanford is as follows 


(Uanive nmdstones). Ft. in. 

(Shale ....90) 

Coal 7 0 

Shale 0 4 

Coal 3 a 

Torat 10 10 


> Mam. GtoL Swn. lad.. Ill, p. 116, (1861). 


P2 



208 


GEE : THE RANIGANJ COALFIELD. 


Only the 7-foot section was worked, and was reported by him 
to be of good quality. 

At Bharat Chak and Patjnohna, the seam is 10 feet thick, of which 
the middle 4 feet 6 inches is of good quality. Again to the north- 
east, at Narsamuda colliery, the seam has been worked in the past 
for a number of years, where it includes a total of only 4 feet 6 
inches of fair quality coal. Further east, the outcrop doubtless 
continues near the viUage of Shitala to the north of Asansol. 

III. — ^Asansol-Sekpur-Ranlganj area. 

As has been previously mentioned, a marked lateral variation 
takes i)lace within a number of the coal scams of the Raniganj series 
about the longitude of Asansol, and again within the Sekpur — 
Raniganj tract. The strata within which these changes occur are 
also affected by several cross-faults, which add, in some instances, 
to the difficulty of arriving at a detailed correlation. Within the 
very extensive area between these two relatively narrow transition 
zones, the measures also exhibit lateral changes, but of a more gradual 
t 3 q)e, and although traversed by a number of faults of very consider- 
able displacement, it is possible to follow the equivalent coal-horizons 
with a fair degree of certainty. 

The western half of the area under discussion is traversed by the 
large Mohishila (Muslia)-Banbishnupur cross-fault with a downthrow of 
Structure about 240 feet in the latter locality, though 

further north between Charanpur and Bank- 
simila, this relative displacement is partly compensated by the strike- 
fault that limits the former area to the south. 

The question of the continuation of the strike-faults of the 
southern Charanpur area to the south-east, is of considerable import- 
ance. Within the stream-section to the south- 
I®* Banksimila colliery the strata to the 

West Jamuria. south-east of the Banbishnupur-Charanpur cross- 

fault are definitely disturbed. The bore-holes 
immediately south of Banksimila colliery point to the absence of 
any large dislocation, but, since the rocks are largely hidden by soil, 
we have no evidence to substantiate this undisturbed state of the 
measures still further south. If we continue the trend of these 
Charanpur strike-faults to the south-east via Pariharpur village, 
they intersect the area between the present workings of West 
Jamuria (near Baijantipur village) and Shripur collieiieB. Again^ 
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howovor, there is no definite evidence, though the following facts 
are of interest. At West Jamuria colliery, the Poniati seain is met 
with at a depth of about D20 feet, the general dip being to the south- 
west at the gentle grade of 1 in 15 (3® 49'). That the seam continues 
to dip fairly steadily in this direction, for a distance of at least 200 
yards to the south-west of the pits, is jnoved by a bore-hole (Jamuria 
No. 6 D. B.) that reached the Poniati seam at a depth of 550 feet. 
Now, at Shripur colliery, still further south-west, the Poniati seam 
is again mot with at a depth of about 943 feet. In the southern 
workings of this colliery, the seam dips to the south-west at about 
1 in 13, but in the noi’thern workings it appears to roll over slightly 
towards the north-east, though the workings do not extend for any 
great distance in this direction. In order to accommodate these facts, 
therefore, either:— 

(f) the inclination of the strata, intervening between Jamuria bore-hole No. 5» 
and the northern workings of Shripur colliery, must increase rapidly to 
an average grade of at least 1 in 9 (G” 20') ; or 
(n) a fault, with a downthrow to the south-west must traverso this unproved 
tract. 

Near the north-eastern end of the railway-cutting, which traverses 
a portion of this area, a zone of mica-peridotito dyke intrusion causes 
the local shattering of the exposed sandstone strata, A fault might 
well accompany this zone of disturbance. Should such a displace- 
ment occur within the area, the evidence of the bore-holes to the 
south-east suggest that it dies out within the tract west of Banali. 

To the north-north-east of Asansol, the beds strike in a general 
east-west direction, but as the Mohishila-Banbishuupur displace- 
ment is approached they swing round to the south-east, and in the 
case of the upper measures, to a north-south strike in the vicinity 
of the fault. In the areas adjoining this displacement considerable 
lateral variation takes place within the coal seams of the upper part 
of the measures, so that within the vicinity of ELalipahari to the 
east, the detailed succession shows marked differences from that of 
the Satpukhuriya area to the north-west. Again, in the eastern 
part of the area, the Jamuria-Haniganj cross-fault, with a downthrow 
to the west of the order of 150 feet, intersects the measures, and is 
succeeded further east by several parallel displacements proved, 
up to the present time, only within the lower part of the measures. 
Bast of the Mohishila-Banbishnupur fault, the strata follow a 
general east-south-easterly and south-easterly trend, but as che 
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Jamuria-llaniganj displacement is approached, the beds swing 
round to the east and noith>east. In general, the dips of the strata 
are southerly. In the Jayramdanga-Barabani area and to the 
south, the inclination of the lower beds is about 10°, though 
much steeper grades are recorded to the north of the strike-fault, 
just north of Barabani village, whilst the higher measures to 
tho south, dip at rather more gentle angles. Further east, the 
inclmation of the lower coal-bearing stages varies from 6° to 6°, 
though to the south of Damodarpur and Sekpur, several low rolls 
ajipear to affect the measures. The higher beds are again gently 
inclined to the south-west and south, but between tho Grand Trunk 
road and the Damodar river, in the south-eastern part of the area, 
they form a broad synclinal pitching eastwards towards, and trun- 
cated by, the Jamuria-Kaniganj cross-fault. 
syncUnaL*^*”***”* south of the Damodar river, the upper 

Kaniganj strata dip at gentle angles beneath 
tho Panchets to the south-west and south, though tho uppermost 
horizons are again exposed as small inliers within elongated domes 
in the approach to the main southern boundary-fault. To the 
south of Damulia, the strata, included within the southern limb of 
tho Siarsol-Raniganj synclinal, swing south-west across the 
Damodar, and appear to turn southwards towards the boundary- 
fault. In the vicinity of Jemua, rocks of tho Ilaniganj series again 
crop out against the boundary-fault. 

In the west and south, dolerite intrusions are represented by the 
south-easterly continuation of the Saima dyke, together with the 
Intrusions parallel intrusion, which comes in to the south 

of the Damodar river. Smaller branch intru- 
sions of a similar type also intersect tho Satpukhuriya-Charanpur, 
and Kotaldilii areas. Ultra-basic intrusives, occurring both as dykes 
and sills, abound in certain tracts and, in addition to hampering 
the present colliery workings, have considerably damaged certain 
of the coal seams over wide areas. They are, however, less prevalent 
within the upper horizons of the measures. 

Tho area is one of very considerable mining activity, including 
the Jayramdanga, Baraboni, Charanpur, Shibpur and Damodarpur 
Colllcrieg groups of collieries in the north, followed to 

the dip by the deeper shafts of Jamuria, 
Shripur and Ningah, all working the Poniati seam of the lower 
portion of tho measures. The upper seams are exploited from the 
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minos of Kalipahari, Ghoshik (Gbusick), and Kumardiha in the 
south-west, and of Siarsol and Eaniganj in the south-eastern portion 
of the area. 

The strata have been divided into the following five stages. As 
a result of the lateral changes that have taken place within the 
measures to the north of Asansol, in order to 
reconcile this division with the natural grouping 
of the coal seams, the upper stages have been slightly re-arranged 
as compared with the classification west of Asansol {see also Table 
6). These live stages include ; — 

V. Uttardhadka-Satpukhuriya-Kotaldihi saudstoucs and shalos witii coal 
seams (850 feet). 

iv. KalipaLari-Siarsol coal measures (250 to 350 feet), 
iii. Majiara-Kaua-Shripur-Satgram coal measures (800 to 000 feet), 
ii. j3araboni-Shibpur-])amodarpur-Sokpur coal measures (500 feet), 
i. Domahani-Taltor sandstones (600 feet). 

The details of these various stages are as follows:— 


i. Dotmhani-Taltor sandstones. 

These l)a8al sandstones, with intercalated shaly sandstones and 
shales crop out over a wide tract, varying up to two miles in width, 
to the north of the colliery-districts of Bara- 
Talfor seam. boni, Charanpur and Sliibpur. Within the 

upper part of this stage, a 4-foot coal seam— the Taltor seam— hcis 
been proved to the north of Charanpur. Again further east, it crops 
out to the north-west of Nandi village and has been worked to a small 
extent from inclines and shallow pits. The seam is here 4 feet 
G inches thick and of inferior quality, but to the east, near Sekpur, it 
apparently increases to six feet and its quality also improves. It is 
suggested that this seam is represented by the G-foot basal seam 
of the Palasdanga bore-hole to the south of Damodarpur (see Plate 
17, bore-hole 28), 

ii. Bardboni-Shibpur-Damodarpur-Sekpur coal tneasures. 

These measures include the important Poniati-Sibpur seam, the 
equivalent of the Sanctoria of the west. Followed above by the 
Koiti — ^the easterly continuation of the Hatinal seam— these fcwo 
oal seams reach their maximum development within the western 
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and middle portions of tho area, but in the extreme east, and to the 
dip, they thin considerably and deteriorate in quaUty. The Poniati 
seam is, however, more persistent than tho overlying Koiti seam. 
About tho horizon of tho Dishorgarh seam of the west, a relatively 
tliin coal seam is proved in a number of bore-hole and shaft sections. 
Tho seam is, however, of inferior quality and has never been worked. 
The strata intervening between the Koiti and Poniati seams in tho 
vicinity of their outcrops varies from about 120 feet in the west, 
to 150 foot in tho oast, whilst to the dip, a slightly greater thickness 
of beds is included. 

Tho Poniati seam, 18 foot in thickness, is worked from a number 
of inclines and shallow pits in tho Jayramdanga area and continues 
within the 90-foot horst-i&vlt& that limit the 
Harabani locality. The seam mcludos some 
characteristic coarse-textured ‘ boulders * of ironstone, lenticular in 
cross-section. Certain of these inclusions exhibit a marked cellular 
structure. They occur within a fairly definite 9-inch band, about 
12 feet from tho base of the seam within the Baraboni workings. 
To the north of these areas the Poniati seam, together with tho 
Koiti, is locally repeated by a large oblique strike-fault, and has 
been worked, largely in tho past, from quarries north of Barabani. 
To tho dip, the seam has l)con proved to be of a thickness of 16 feet 
to the west of Majiara, but within the bore-hole located about 550 
yards south-east of that village it was found to be converted into 
jhima. To what distance this zone of igneous intrusion extends, 
it is, without tho evidence of further bore-holes, imiK)ssiblo to say. 
Throughout tho Charanpur workings, the seam retains its character 
and thickness and is again 17 foot thick in the shafts of Banksimila. 
To tho dip at Shripur colliery it is 15 feet 9 inches in thickness, in- 
cluding a similar band of shale with ironstone varying from 1 inch to 

inches thick, and occuiTing about 11 feet from the floor ; whilst 
further south at Ningah colliery from 14 feet 6 inches to 15 feet aro 
recorded, including a 9-inch band of shale about eight feet from the 
floor of tho seam. Within the coal, inclusions of ironstone aro again 
met with. East of Shibpur, the seam thins perceptibly both to the 
east and to the dip, so that in the western workings of Damodarpur 
colliery it is 13 feet thick and only 9 to 10 feet in the eastern workings, 
whilst at Sekpur a thickness of less than nine feet is recorded. A short 
distance to the dip of these collieries, an appreciable decrease in 
thickness takes placci so that in the Akholpur and Mandalpur 
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workings tho Poniati varies from about 9 to 10 feot (including a 
9 to lb-inch stone baud in the middle) in the rise workings to about 
four feet within tho dip workings, a sbuilar decrease in thickness being 
observed in the Banali and Palasdanga boro-holes to tho south. 
In regard to the deep l)ore-hole at Bagra (Bogra) (.sv'« Plato 17, 
boro-hole 22) it is unfortunate that this section was not continued 
to a greater depth within the lower Kaniganj measures. Although 
at first sight tho evidence suggests that the Poniati seam has thinned 
beyond recognitioii, and is represented by one of tho thin coal-seams 
of tho base of the boro-hole, if, on tho other hand, one supposes 
that tho unproductive strata, intervening between tho Poriarpur- 
Satgram and tho Poniati seams, had increased slightly in thickness 
in this area, then it is evident that the latter seam may not have 
been reached in tho bore-hole ; it might, in fact, underlie the strata 
of tho base of the section by only a few feet. 

Across the western and middle portions of the area the seam is 
of excellent quality, but in tho extreme east it is of a slightly inferior 
grade. In tho Jamuria, Charanpur, Shibpur and Shripur coUierics 
in particular, large mica-peridotite dykes and local sill-intrusions 
intersect tho coal seani. 

The Koiti seam retains a thickness of about 12 feet in the northern 
colliery-workings as far east as Banksimila, but like tho Poniati, 
Koiti seani decreases in thickness and deteriorates ni 

quality further east, and is not worked in 
the eastern part of tlie area. To the dip it retains its thickness in 
tho Banksimila shafts, and is about nine feet thick in tho vicinity of 
Jamuria; at Shripur colliery it is represented by alternating bands 
of shale and inferior coal of a total thickness of 18 feet, whilst in 
tho deeper bore-holes of Ningah and Banali, it is considerably thinner 
and is regarded as of no present economic worth. 

in, Majiara-Rana’Shripur-Satgram cod measures. 

These middle Kaniganj measures comprise a thick sequence of 
sandstone and shale strate within which a number of coal seams 
are included. Though inferior in quality to the better class coals 
of the underlying stage, these seams are nevertheless of considerable 
economic importance, and have been worked extensively within 
certain parts of the tract under consideration. The strata are 
well illustrated in the Majiaia bore-holes of the west, and in the 
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Ningah and Bagra sections further east. Briefly, the succession 
includes : — 


KaUpahari-Banbiahnupv.r Jautt. 

{Lower Dkadka aeam^-iA stage iy.) 

Sandstones and shales 170 ft. (approx.) 

Scam of cool and shale 6 ft. 6 in. 

Sandstone and shales 100 to 130 ft. 

jRam seam. 

Sandstones and shales including several 
thin seams of shale and coal, attain- 
ing a maximum thickness of 10 ft. in 
the Bans locality — 600 ft. (approx.). 


East of the 

Kdlipahari-Ban^hnupur favU. 

(Nega aeamr-oi stage iv.) 

Sandstones and shales, including the 3^- 
foot Century seam in the east-->300 to 
400 ft. 

Shripur seam* 

Sandstones and shales, variable ; usually 
100 to 160 ft. 

Poriarpur-Satgram eeam. 

Sandstones and shales, including several 
thin seams of coal and shale— 400 to 
600 ft. 


Tlio Eana seam, the equivalent of the Poriarpur-Satgram seam 
of the east, and of the Manoharbahal seam of the west, is of a thick- 
ness of eight feet (including two thin shale bands) 
ana- oriarpurseam. quality is moderately good. West of 

Kana colliery tho seam is not worked, though it is proved within 
the Majiara bore-holes to be of a thickness of from 5 to feet. To 
the oast of the Kalipahari-Banbishnupur fault, the seam again 
crops out to the west of Pariharpur (Poriarpur) village, and continues 
south-eastwards via Shripur colliery to Banali and Satgram. Between 
Pariharpur and Shripur it is 9 to 9J feet thick, but increases in the 
Banali area to 12 to 13 feet and to a total of about 15 feet at 
Satgram, whore tlij following section was 


Banall-Satgram seanic 


recorded : — 


Ft. in. 


Shaly coal • • • 

Shale 

Good eodl • 

Shale 

Inferior coal 

Shale 

Inferior coal 


2 0 
0 11 
6 2 
0 8 
4 0 
0 2 
1 2 


Total • 16 1 


To the dip, the seam is now being extracted in the recently con- 
atruoted 250-foot shafts, a quarter of a mile north-east of Eankhaya 
village. Here the seam is of good quality and is signidcant in in- 
cluding a band of bright nodular coal, one of the few instances of this 
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‘ bitll atructuro ’ within tho soama of the Biuiiganj moaaurea. The 
section of the seam is aa follows: — 


ift. in. 

Coal 9 0 

Sbale 10 

Coal 16 


Further south, within certain of the Ningah bore-holes, the seam 
was found to have split up into a number of relatively thin seams of 
unworkable character, though to the south of Banali the thickness, 
as noted at tho outcrop, appears to continue to tho dip at least to a 
depth of 350 feet, the top six to eight feet being reported to be of good 
quality. 

We have no exact evidence of these measures immediately to tho 
cast of the Jamuria-Raniganj fault. It is, however, suggested that 
the equivalent of the Satgram seam would be met with at no 
great depth in the vicinity of Katagaria village. 

It is possibly the continuation of the Poriarpur-Satgram coal 
seam that crops out agam within tho southern limb of tho Siarsol- 
Raniganj synclinal, in the north bank of 
Bolomporecouiery. Damodar river at Bolompore colliery, near 

Raghunath Chak village. A number of old workings exist near the 
outcrop, and two recently constructed shafts had been sunk to thci 
north and were reported to have proved the seam, at a depth of about 
200 feet, to include a total thickness of about 13 feet, though in the 
old workings to the south the section was given as follows 

Ft. ill. 

Shale 0 6 

Coal 6 0 

Shale 10 

Sandstone 6 6 

Coal 5 6 


The dip is northerly, at a very gentle angle. 

The Shripux seam is known as such only within tho vicinity 
of Shripur village, where it crops out. The seam is of inferior quality 
and about seven to eight feet thick, though in tho 
Shripur seaiti. Ningah bore-holes to the south it includes 

a somewhat variable thickness of coal and shale. It is probably 
represented to the west by tho 6|-foot seam of the Majiara bore- 
holes, and in the Banali-Satgram area to the east by tho 7 to 9-foot 
seam of inferior quality. In the vicinity of and to the west of Shripur 
village, the seam appears to be the seat of a thick sill-intrusion of 
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inica-|>oridotite, and aunilar intrusions are observed on the surface 
at the suggested outcrop of this coal seam, between Eana and 
Majiara. As a result, the coal was found to have been converted 
into jhama in one of the Ningah bore-holes, in the shafts north of 
Kanl^aya, and in the eastern bore-hole of tho Majiara area. 

iv, KalipaJtari-Siarsol coal measures. 

Within the 300 feet of strata above stage (iii), to the west of 
Majiara, three seams of coal and shaly coal are 
Ma] ara area. included as follows, in descending order : — 


Ft. in. 

Coal 8 to 9 6* 

Sandstones and shales 30 to 40 0 

Coal and shale 3 to 4 6 

Sandstones and shales with thin seams of shaly coal . 200 0(approz.) 


Goal 6 ft. 6 in. to 7 Of 

Again, in the upper part of the bore-hole, located about half a mile 
west of Eankhaya village, a short distance west of the Kalipahari- 
Banbishnupur fault (Plate 17, bore-hole 20) equivalent horizons 
were passed through, including a number of thin coal seams, varying 
up to 6 foot 6 inches in thickness. But to tho dip, a deep boring 
located a short distance east of Asansol, and several other bore- 
holes between the Grand Trunk road and Mohishila (Muslia) village, 
all west of the Kalipahari-Banbishnupur fault, proved tho same 
horizons to include near tho top of the stage, a seam comparable 
to that of tho Ghusick. Imjnodiatoly east of tho Kalipahari- 
Banbishnupur fault, in tho vicinity of tho 
Kalipahari area. Grand Trunk road, tho succession is as 
follows : — 

Ft. 


Coal ..... 
Sandstone varying up to 
Goal and shale 

Sandstones and shales with two 
thin bands of coal 

Goal 

Sandstone and shales 
Strata including three coal and 
shale seams varying from 5 to 
8| ft. in individual thickness • 


10 to 12 (Ghusick soatn). 

10 

U (Ghusick * A * scam). 

100 to 120 

8 (Kushadanga seam), 

60 to 75 

100 (Those coa seams— Nega seam 
of the south-east). 


* (The lowest seam of the pits of Kalla colliery and probably the equivalent of 
the Bora Chak seam of the west.) 
f Probably the equivalent of the Lower Dhadka seam of the west.) 
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The succession of coal seams as represented in this south-eastern 
area is, therefore, very different from that of the Majiara outcrops 
- * * 1 . to the west of the Ealipahari-Banbishnupur 

v»l.«..(.th« dip. ^ however. 

that at the time of the deposition of these measures — previous to 
their displacement by faulting — ^the strata cropping out in the Kali- 
pahari area were continuous with those met with in depth just north- 
west of these outcrops, on the west side of the fault, and that the 
measures of the Majiara outcrops were deposited at a distance of 
over a mile to the north of the latter. The principal variation, 
therefore, appears to take place from the outcrop to the dip in the 
area west of the fault, and a similar change is noted in the Satpu- 
khuriya measures of the overlying stage. 

Lateral variation also takes place within the Kalipahari-Siarsol 
measures further south-east (see Plate 17) as indicated by the following 
representative sections : — 


Raiibaii-Kumardiha area. 
Ft. 


Coed 

Sandstones and shales, 
a few feet, Tariable 

11 to 12 "j 
1 

1 (Ghusick seam) 

Coal with 
thin shale 
bands 

Shaly cool and shale . 

8to9 J 

1 


Sandstones and shales 

120 


Sandston o s 
with some 
shales, 
about 

Coal, inferior 

8 

(Knshadanga seam) 


Sandstones and shales 

110 



Coed with thin bands 
of shale 

18 

(Nega seam) • 

Coed with 


Jeme^i-Siaraol area. 
Ft. 


19 (Siaxsol 
seam). 


bands 


22 (Nega-Rani- 
g a n j 
seam). 


The Ghusick seam is the most important coal seam of the Kali- 
pahari-Kumardiha tract, and is being worked at a number of 
collieries. The closely associated lower seam 
Oliuilck leaiii. — Ghusick ‘A’— which underlies it, includes 

inferior coal and shale and is not extracted. Several well marked 
cross-faults complicate the strata of this area. The Ghusick seams 
are overlain by a thick series of dmrk grey shales, and underlain by 
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massive, green>groy sandstones. No information could be obtained 
regarding their continuation east of the Nonia Khal, though from a 
comparison of the lithological sequence, it is suggested that the 
seam is thrown southwards by a dip-fault, which appears to run 
south-south-westwards between Chalbalpur and Jemeri collieries, and 
would be iTiet with beneath the alluvium a short distance south 
of the Nonia stream to the north of Tirat. 

The Siarsol seam crops out as an irregular arc to the west of 
Siarsol and Raniganj villages, within the truncated synclinal of the 
Slanol feim south-eastern part of the area. Like the Ghusick 
seam, it is overlain by dark-grey and sandy 
shales and the upper half of the seam is of better quality. The 
section as given at Siarsol colliery (Messrs. Oillanders Arbuthnot 
& Co.), is as follows; — 

Ft. in. 

Good cool 10 to 11 0 

Band 0 2 

Coai 0 10 

Shale 0 2 

Coal ..49 

Band .05 

Coal, inferior 2 6 

Total . 19 10 


The seam continues in thickness to Raniganj colliery, where it is 
again worked. 

The Eushadanga seam is apparently of workable quality and 
thickness— 7 to 8 feet — ^in the northern part of the Ealipahari area, 
where it is extracted at several small collieries, 
lit a ansa team. relatively poor quality and thins 

eastwards. It is possibly represented among the seams of carbonace- 
ous shale and shaly coal exposed in the Nonia stream to the south 
of Chalbalpur, and further east near Murgathaul village. 

The Nega seam is variable in character in the vicinity of Eali- 
pahari, but from Ratibati eastwards it retains its individuality and 

thickness, cropping out via Jemeri and Nimcha 
ega* angan team, Ealipahari-Banbish- 

nupur fault, it comprises several relatively thin seams at present 
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ot unworkable value. These seams are represented at Ealipahari 
and Muslia collieries by the following sections ; — 


Kalipdhari colliery, (Pits Nos. 1 & 2.) 


Muslia colliery, (Pit No. 3.) 




Ft. 

in. 


Ft. 

in 

Coed 

• • • 

4 

9 

Coal , 

. 6 

0 

Shale 

• . . 

0 

3 

Shale . 

. 0 

3 

Coal 

. . . 

0 

9 

Coal , 

. 0 

9 

Shale 

. • • 

0 

3 

Shaly sandstone • 

. 0 

6 

Coed 

• 

0 

6 

Coal , 

. 0 

6 

(Sandstone 

60 

0) 

Shale . 

. 0 

1 

Goal 


2 

0 

Coed , 

. 3 

4 

Shale 


1 

0 

Shaly sandstone . 

. 0 

2 

Coal 


0 

6 

Coal • 

. 0 

6 

Shale 


0 

1 

Shale . 

. 0 

1 

Coal 


2 

8 

Coal . 

. 3 

0 


Total 

12 

8 

Total 

. 14 

0 

Further 

south-east 

at 

Ratibati 

and Jemori collieries, the 

includes the following sections : — 




Bedibedi coUiery, (Pit No. 2.) 

JemeH eollUfy, (Alter Blanford.) 



Ft. 

in. 


Ft, 

in. 

Coal 

• 0 • 

7 

10 

(Shale) . . 



Band 

• • • 

0 

2 

Shaly coal . 

. 1 

0 

Coal 

• • • 

0 

10 

Shale . . • 

. 0 

1 

Band 

• • • 

0 

2 

Inferior coal 

. 2 

0 

Coed 

• • • 

4 

2 

Coal . 

. 8 

0 

Band 

• a • 

0 


Shale • * • 

. 0 

2 

Coal 

• • • 

0 

6 

Coed . 

. 0 

8 

Band 

• • a 

0 

» 

Slialo . 

. 0 

1 

Coed 

a a a 

2 

10 

Coal . 

. 4 

3 




— 

Shale . 

. 0 

1 


Total 

10 

7 

Goal , 

. 0 

6 




— 

Sbalo . 

. 0 

1 





Coal . 

4 

0 





Total 

. 20 

11 


Within the Siarsol-Raniganj syncline, the seam is worked at 
Siarsol colliery (Messrs. Gillanders Arbuthnot & Co.), and at Rani- 
ganj colliery (Messrs. Burn & Co.). In the former colliery, about 
200 feet of strata appear to separate the seam — here known as the 
Raniganj seam — ^from the overlying Siarsol soami though in the 
Baniganj pits those intervening beds appear to have thuined to 
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about 150 feet in thickness. The section at Siarsol colliery is as 
follows : — 


(Grey shale) 
Shaly coal 


Coal, good 
Band 
Coal 
Band 
Coal, good 
Band . 
Coal shaly 


Ft. in. 

. . . 7 6 

. 0 S 

. 8 0 

. . . 0 1 

. . . 0 7 

. . • 0 1 

. 4 6 

. . . 0 4 

. 4 6 


Total . 25 10 


The topmost section of shale and coal appears to have increased 
in thickness in this locality, though in other respects the seam closely 
resembles that of Jemeri and Eaniganj. 

In agreement with Dr. Blanford, the writer is convinced that it 
is the same Nega>Eaniganj seam that has been worked in the 
past in the vicinity of Egara. The old incline and quarry workings 
of this area denote the outcrop of the seam on the south side of the 
Siarsol-Eaniganj syncline. A fault, which cuts ofE the old quarry- 
workings to the west of Egara, and which apparently dies out to the 
north-east, throws the outcrop of this seam southwards to the 
vicinity of Damalia, where it crops out beneath the pebbly alluvium 
of that area, and was extracted in the early days of coal-mining 
within the Eaniganj field. As is noted in the following sections 
taken from Dr. Blandford, the seam has apparently thinned to the 
south, towards these outcrops. 


Raniganj coUiery. Damulia (Damalia) coUiery, 





Ft. 

in. 




Ft. 

in. 

(Shale) 





(Shale) 





Coal 



. 9 

0 

Coal . 

. 


. 6 

0 

Shale 



. 0 

3 

Ironstone 



. 0 

1 

Coal 



. 0 

9 

Coal . 



. 3 

0 

Shale 



. 0 

2 

Shale . 



. 0 

1 

Coal 



. 3 

0 

Coal . 



. 0 

9 

(Shale) 





Shale . 



. 0 

3 






Coal . 



. 6 

0 


Total 

. 13 

2 


Total 

. 16 

2 


Such evidence suggests that the seam would be met with 
beneath the massive sandstones that crop out to the north-west 
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of Egara between the Nonia stream and the East Indian railway, 
at depths var 3 dng from about 80 feet in the south, to 150 feet in the 
north. The middle-upper section of this Ncga-Haniganj scam is of 
very good quality. 

About 75 to 80 feet below the Eaniganj seam in the southern 
(Egara) limb of the S 3 mcline, is an 8 to 9-foot seam of inferior quality 
. , — tlie Narrainkuri seam- -worked in the past 

at ^larrainkuri colliery. Tins coal seam is 
possibly represented in the nortlicrn limb of the synclinal by the 
3J-foot seam of Century colliery. 

It is tentatively suggested that the Eaniganj and Narrainkuri 
coal seams swing south-westwards across the Damodar river to the 
south of Damalia, and crop out again m the 
dar^r?m Damo- Knlikapur area, within the workings of Kalika- 

pur and Banakuiiri collieries. The strata inter- 
vening between these two seams of Kalikapur mainly include massive 
sandstones similar to the succession observed in the Egara area. 
The seams comprise : — 

Kt. in. 

Coal Ream 10 6 

(Strata about 76 ft.) 

Coal seam 00 


The evidence of the Raiiiganj seam, thinning to the south towards 
its outcrop within the Egara Damalia area, further suggests this 
correlation. 

To the south of Eaniganj, the three coal seams appear to swing 
round almost parallel to the south easterly continuation of the Rani- 
ganj fault, and crop out in the workings of 
Napur colliery. Napur colliery, where they dip steeply to the 
east-north-east and arc cut off by the fault a short distance to the 
dip. The succession here includes : — 

I't. 


(Thick BholcH) 

Coal Boam 


, 22 (iSiai-Rol scam). 

(Mainly sandstoncH) 

Coal seam about 


, 15 (Ranigaiij scam). 

(Sandstones about 90) 

Coal Beam 


. 6 (Narrainkuri Ream). 


To the east of this mahi fault, and apparently limited a short 
distance further east by a second displacement, a 16- to 16-foot coal 
sAfl fn crops out in an arc, dipping south-eastwards in the inclines of 
Raniganj colliery. On account of the faulted nature of the area, it is at 
present impossible to suggest the exact equivalence of this coal seam. 

Q 
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The upper, Ghusick, seam of this stage appears to have be(».n 
proved in the Lore-holes at Bakiilia and Majit, to the south of the 
Damodar. Tn these sections the seam is about 


flhusick seam south 
of the Damodar. 


10 feet in thickness, including a 5- to 8-inch 
sliale band in the; middle. At Gopalnagar, 


(near Sahjliiir) fnrtlier south-east, 5r"V<‘.ral shale bands are iiicludcHl 
within the sea;i.. This evidence suggests that the coal scams of 


these upper llamganj measures deteriorate in quality and in thick- 
ness in the area south of the Damodar river. 


V, UUurdhcdka-Satjpukhuriya^ sandstones ami shales with coal 

scams. 

These measures include the whole of stage (v.^ plus the upper 
half of stage (iv.) of the Diahergarh-Asansol ar(*a. West of the 
Kalipahari-Banbishnupur fault, within the Uttardhadka-Satpu- 
khuriya area, the succession closely resembles that of the west ; but 
east of the fault, as a result of lateral variations wuthin the sediments, 
in order to conform to tluj natural grouping of the coal scams a 
somewhat lower horizon has been chosen as the dividing lino between 
these two stages. The following sections indicate these lateral 
changes within the .-ediiiMuts: 

(A) WKST 01’ KALICAnAlll-liAj^lUSUNlJCUIl FAUJ/I*. 

Vttardhadka’Satpvklivriya urea Jiastern end of Amnsol ( lo the dip), 

(near out'croi)). 

(rauolict Mandstoiicd and ahalcs). 

UpperinoRt Knuif'anJ injiasive saiulMtorics 
with ahalua 2U0 tu 300 feet. 



tt. 

In. 



11). 

In. 

Goal . . . 34 to 

4 

0 


( 'oal .... 

4 

0 

Sandstones and shales . 

8(1 

0 


Sandstones and shales . 

80 

0 

Shaly coal and shale 

3 

0 


Shaly coal . 

4 

0 

Sandatoiu?8 and shales 




Sandstones and shales 



with thin bands of coal 

2C0 

0 


Mith thin bands of coal 

270 

0 

Coal .... 

0 

0 

(Ujjper Dhadka-Sutj»w- 

Inferior coul >\ith shale 






khiiriya seam). 

bands 

8 

0 

Strata .... 

200 

0 


Strata 

200 

0 

Bora Chak scam 8 to 0 

0 


Coal Gliuslck scam 

10 

0 


(B) EAST OF KAJdPAHARI BAKBISIINDPUR FAULT. 

Fore-hole just urst of the Salma dyke liadhamadhuyur bore-hole. 

(I niUo oast of Mohlshla villaKo). 

(Upper strata not represented). (Upper strata not rci)rci>euled)- 

Ft. In. Ft. In. 

Strata . . . . 83 0 Sundstones and shulus, 

iuoluding two thin coal 
seams . . . lOS 0 

Shaly coal . . .70 (SatpiikburJ>a seam) . Oval seam, Inferior . 8 0 

Strata . . . . 17) 0 Massive sandstones with 

sliulos at Base . . 100 6 

Ooal . . .70 ((}liusi<-.k seam) . . Ooal . . . . 12 0 


From these sections it is observed that, as in the case of the 
Bora Chak-Ghusick scam, very considerable lateral variation takes 
place within the Upper Dhadka-Satpukhuriya 
coaTietnu.'^*^'**'*" *" followed to the dip in the 

area to the west of the ELalipahaii'-Banbisb* 
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nupur fault. In tliis case, however, the change is one of diminu- 
tion in thickness and deterioration in quality, so that to the east of 
Asansol, and within the Damra-Kimiardiha area to the south-east of 
the fault, the seam is only ,s«iv«;u <0 in thickness and of 

very inferior quality. Within this latter area, it has Ixhju (jpoved in 
an old incline to the northwest of Kuinardiha village. 

Within the Uttardhadka Satpukhuriya area, the IJpp^r Dhadka- 
Satpukhuriya seam, the easterly continuation of the Gopalpur 
seam of the west, is of quite good quality, 
khufjy^ wnm?*^*'^******" worked at Kalla, SatpuJ^iuriya 

and Banbishnupur (Bonbistopur) collieries. 
The details of this seam are as follows : — 


Dhadka colliery. 

la. 

in. 

Satpukhuriya colliery. 

Et. in. 

Banbishnupur coUieryx 

Kt. in 

Goal 

. 4 

0 

Goal including shale 

Coal 

. 4 0 

Band 

. 2 

0 

baud varying 

Band 

. 1 li 

Goal 

. 4 

0 

from 6 inches to 

2 feet in thick- 
ness . . 9 <) 

Goal 

. 2 9 


The 3^- to 4-foot upper scam, occurring about 350 feet above the 
Satpukhuriya seam, has been worked from inclines within the faulted 
tract of Kalla colliery to the south west of Satpukhuriya, and again 
further south in thc^ vicinity of the Grand Trunk road. To the 
south-east of the Banbishnupur fault the s(*am has not been developed 
though it is probably represented by the outcrop of shale and coal 
in the north bank of the Bamodar river, a short distance west of the 
Saln:a dyke. This upperir.ost seam probably represents the easterly 
continuation of the Narsamuda seam of the west. 

To the south of the Damodar river, tlio nuiasures of this stage 
have apparently been proved in boi*o-hol(*s located near Ihikulis 

e ...... ^ Maiit villages, where the succession 

South of the Dninodar . , . 

river. includes : — 

b’t. 


S^uverai thin Hcains ol coal and 
shaly coal up to 1 foot in indi- 
vidual thickness. 

Sandstones .... 

Goal and shale .... 

Massive sandstones with sliat's 
and several thin coaly bands . 

Goal and shale .... 

Sandstones with shales at the base 

{Goal with shale band 


(apiuox.). 


200 (appi-ox.). 

7i to 8 (?--=vSatpnkhuria seam). 

170 to 180 

9 to 10 (?=Ghu8ick seam of stage iv.). 


Q2 
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IV. -Tapasi (Toposi)>Sonpur-Andal area. 

The marked thinning of the Poniati and Koiti coal seams of the 
lower Raniganj measures, within the Damodarpur-Sekpiir area, has 
already been described. This decrease in 
fhe^mcaslirer****^"* thickness apparently continues eastwards 
within the Tapasi- Sonpur area, but, in addi- 
tion, lateral changes are observed in various other horizons of the 
lower and middle Raniganj measures. These changes include : — 

(а) The gradual thinning of the ba^al Jlaniganj sandstone and shale strata 

to 37(1 foot at Chichuria. 

(б) The incoming of an important coal scam at about t-ho same horizon as the 

Dishcrgarli seam of the western end of the field. This scam first comes 
into prominence ns the ‘ Chowkidanga seam * of tho Taj)asi area, and 
thickens eastwards to about 17 to 18 feet as the Dobra n a seam. 

(c) The thickening of tlie Satgram scam to form tho 30-foot Toposi-Kenda seam 

of the eastern area. 

(d) Tho marked decrease in the thickness of tho straf a intervening between tho 

Chowkidanga-Pohrana and ToiX)si-Kcnda coal seams, as compared with 
the thickness rejav^'idi d in (he middle portion of tlio coalfield. 

In contrast to these marked lateral changes, the two main seams 
of the upper Raniganj nuiasuros the Raniganj and Siarsol seams — 
continue in thickness and quality at least as 
8c^8**^**^*^^ ********^ ^ Kajora, and mucli furtluT east in the 

case of the upper, Siarsol-Upper Kajora, 
seam. In the eastern Kajora area, however, the lower of these two 

seams, the Raniganj -Ijower Kajora seam, appears to combine 
with a 9-foot seam, tlic Bansra-Sonacliora seam, below it, to 

form the thick 40 foot Jambad-Bowbh scam of the eastern end 

of tho coalfield. As a result of these transitions, tho division into 
stages has been conveniently re-arranged to conform with tho natural 
grouping of the coal seams. 

The area includes certain of the oldest colliery workings of Tapasi, 
Dhasala (Dhasul), Mangaipur and Babuisol, together with the more 
recent mines of Kajora, Jambad and Shankarpur (Sunkerpur). 

Within the eastern half of this area, the Raniganj strata are 
almost completely hidden beneath laterite and alluvium. Fortu- 
nately, however, from the evidence of the colliery-workings and bore- 
hole sections, one is able to obtain a very fair idea of the strati- 
graphical succession {see Plate 18) and structure in the case of the 
greater portion of the area, though further infonuation will be 
required before the complete elucidation of the southern Raniganj- 
Baktornagar-Andal urea ; the north-western Mahmudpur area ; and the 
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north-eastern Sonpur-Dalurband tract, is possible. In general, 
the inclination of the strata is to the soutli-sonth-cast or south-east 
at gentle angles. The area is traversed by a number of dip- and 
strike-faults of very considerable throw. In some cases direct 
evidence is available, the fault having been proved within the colliery 
Dip-faulls workings ; in others, only its approximate 

position can be indicated. Three main dip- 
faults traverse the area ; these include : — 


(a) The Singaran f<ault, wliicli fullous a south -so iitli -easterly direction and 
separates the Toposi-Singarun collioiy areas from those of Joto Jaiiaki and Kenda. 
Further north-west, this fault probably links up with the large ‘ Badul ’ fault of Mr. 
Walker’s survey, and displacers the Rauiganj-lronstcme Shalo Imiindary to tho 
extent of nearly tlin'o (juarters of a rnilc to the west of Harul villago. To the 
south of Ta])asi, w(5 have no direct ovidcfice of tliis displaecment until wo reach 
tho Sonachora area. Jn this latter area, it divides the old Mangalpur workings 
from those of Sonachora colliery. Within the Tapasi area, this fault throws down 
to tho west about 1100 feet. 

{h) Tho Dohrana-^ididi dip-fault, which follows a general south'.30° cast to 
south-easterly trend, sej)arates the workings of the Kenda and Jambad areas from 
those of Oliora and Bahula. It throws down to t he south- wi st to the extent of about 
60 feet in tho north increasing to jXThaps 1)0 feet in the south. South-eastwards 
it affects the w'orkings of Siduli colliery. 

(c) The Ilaiisdiha’Shun/carpur (Stin/xrpur) dip-faiiU can bo noted only approxi* 
matoly, for although its position is fairly well clelined in the Shankarpur area, it is 
indicated to the north-west oidy on the evidence of a few boio-holes and more distant 
colliery- workings. It appears to throw down to tJjo south-west to tho extent of 
about 120 to 160 feet. 


Strik«-fault8. 


Two main ^ones of strike-faulting have 
been proved and include:— 


(a) The Kajora-Siduli-Thnkula fault, which follows a general north-easterly 
trend and apparently cuts across the obove-doseiibed dijj-faults with little or Jio 
change of direction or character. Within the Kajera area, this disturbance appears 
to ipcludo tw'o approximately parallel Iroiigb-faults. 'I’o the south-west of 
Mukundarpur villago, those comprise a south-easterly fault of about 160 ft^et down- 
throw to the north-west, and a iiorth-westoiiy parallel displacoment which throws 
down in tho opposite direction to the extent of about 50 feet . These faults separate 
the workings of the ParasJikol area from tJioso of Khas Kajora collioiy. To the 
south-west, those two displacements intersect the upper measures of the Kajora 
tract. To the north-east, at least one of these faults continues via tho 8iduli pits 
to Bankola, where a resultant downthrow of about 100 to 120 feet to the north- 
W'est is proved at Bankola colliery. 

(b) The Shankarpur {SunkerjmrySitalpvr striko-fault runs ahnost parallel to 
tho Siduli- Bankola fault, about 1,160 yards north-west of tlic latter. To the north- 
east, its position is indicated with a fair degree of certainly by a number of bore- 
holes, wMoh have been put down to the north of Sunkorpnr colliery, whilst west 
of Sitalpur village a fault of similar type, with approximately the same downthrow 
of 130 feet to the north-north-west, has been proved to tho north of the pits of 
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A. K. Patol colliery. Further south-west bore-holes point to the oxistenco of a 
aitnilar displacement running to the north-west of Parashkol village, but no 
addiiioi^al eviflenoo is available for fixing its exact position. 


A number of smaller faults, up to a maidmum of 63 feet throw, 
are met with in the workings of Babuisol collieries, and bore-holes 
to the east suggest the occurrence of other displacements, though 
it is impossible without further exploration to dedne their exact 
positions. 

Comparing these colliery localities with the areas of Eaniganj 

rocks to the west, the number of igneous intrusions that affect 

. . . the measures is comparatively small. It must 

Igneous Intrusions. , j v j. xi. 

be borne m mind, however, that the exposures 

of the Gondwanas are here very limited and also that large tracts 

are at present undeveloped. No doierite dykes are known to exist. 

Of mica-peridotite intrusions, several sills are met with in the 

vicinity of Siarsol to the south-west, and one large dyke, over 100 feet 

thick, is exposed half a mile south of Parasia. From the evidence 

of its direction within this area, this dyke would bo expected to run 

north-westwards between Tapasi and Kunustara villages, tliough 

there is no evidence of its occurrence on the surface. It continues 

south* east to the north-western colliery of the Kajora group, but 

beyond this point there is (evidence to suggest that it dies out rapidly 

and is not met with in the eastern collieries of Kajora. In other 

areas, several smaller dykes are observed on the surface and hav<^ 

been proved undcrgroimd in the progress of colliery development. 

For the purpose of description, the Eaniganj strata have been 
<livided into the following five stages: — 


V. Aiidal-DakBliiiikbanda samldlones and shales with thin coal seauis (thinning 
to 600 feet in tJie east), 

iv. MaTigalpni*-Kajora-fJambud-»Siinkcipur coal moasunis (250 to :>0() foot), 
iii. 'rop<Jsi-Kc?ndji-Ciu)ra-Sonpur coal measures (1,200 feet in the \vest ; 900 feet 
in the cast). 

ii. Dhasala-Dahuka coal mcasnrea (thinning to 175 feet in the east), 
i. Hijalgara-Cliichmia sandstonos (thinning to feet in the cast). 


The details of these various stages are as follows : — 
i. Hijalgara-Chichuria sandstones. 

The basal sandstones, with shaly sandstones and shales, 
equivalent to those underlving the Taltor seam to the west, underlie 
the laterite and alluvium of the Hijalgara- 
neM to^iie east!." ^*'*^*^" Bahadur[.uT-Chichupia village areas. The evi- 
dence of a bore-hole to the south of the 
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latter village indicates that these basal unproductive measures have 
diminished in thickness to 37G feet in that locality, and additional 
evidence, noted below, suggests that this diminution continues in a 
still greater degree further north-cast. 


Mahmudpur locality. 


Dhasala-Dahuka co<tl measures. 

These measures probably include the ccpiivalcnt of the Taltor and 
Koiti coal seam horizons of the west. Within the Mahiuudpur- 

M oh an pur locality, to the west of the Singaran 
fault., several relatively thin soan.s have been 
proved by bore-holes. I’lin'o of these cM)al seajus appear to bo 
fairly constant (see Plate No. IS) and range in thickness up to about 
eight feet. They doubthvss belong to the lowennost productive measures 
of the llaniganj serii'.s. A ll- to b-foot seam has been worked a 
short distancti to the south, just W(‘st of Sarthalcpur village, where 
the strata dip S. (50 10. at a low angle. At Kast Nandi colliery 
to the east of the villag(*, n. 5- to O-foot sen in was being extracted, 
the dip being to the south at a gentle angle. Jhit a short distance 
further east in the Sings t;m w/ much steeper iuclinations varying 

up to 25 ' arc recorded, and near Mohanpur to the north, easterly 
dips arc observed. The area definitely app(‘ars t(.> be much disturbed 
and without further information it is impossible to dogmatise on 
tbe exact correlation of those individual coal scams. 

East of the Singe ran fault, the structure is less complex and 
within the area of Dhasala (Dhasul), the 8-foot Dhasul seam is 
included within the top of this stage. This 
coal seam, worked in the past near Dhasala 
village, is proved to the dip witliiu the Tapasi and Jute Janaki areas 
to be of a total thickness of 11 to 13^ feet, and 11^ feet respectively, 
and to be separated from the Chowkidanga scam (the basal seam 
of stage iii.) by about 3G0 feel of relatively unproductive measures. 
Eurthor to the dip, within the Babuisol area, a deep bore-hole proved 
an 8-foot seam at approximately the same horizon within the lower 
measures. 

To the east of Dhasala, these basal seai. s are unproved until 
we reach the Chichuria Dahuka area. Within this tract, however, 
definite evidence of the succession is avail- 
^^C^biciiuria- Dahuka addition to several bore-holes, which 

prove the coal seams of this stage only, we have 
the evidence of the deeper bore-hole, which penetrated below tlio lower 
seam of tbe stage and which, after passing through 3 


Dhasul scam. 
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iinprodactive measures, (stage i.) penetrated the uppermost beds of 
the Ironstone Shales. The succession as represented within this 
Chichuria-Dahiika area is, therefore, as follows : — 

Ft. in. 


£. 

Coal . 

• 

• 

• 

. 8 

6 (Chichuria seam). 


Strata 

. 

. 

. 

. 96 

0 

n. 

Coal 

. 

. 

. 

. 5 

0 (l)ahuka Beam). 


Strata 

. 

. 

. 

. 46 

0 

III. 

Coal 

, 

. 


. 1 

6 to 2 ft. 


Several shafts have been sunk to the upper seam of this group 
and in .some cases the middle seam was also extracted. The workings 
did not, however, extend very far beforii the collieries— -Nibaun 
Chandra & Sarkar colliery and Oaudanga colliery- were closed 
down. The upper scam was apparently found to be of relatively 
inferior quality, though the middle s('am, about lour feet in thickness 
in the workings, included fair quality coal. 

Mr. Walker came to the conclusion that these three seams, I, 
II and III, represented the Koiii, Poniati and Taltor seams res- 
pectively. With this conclusion the writer is 
Conclusions arrived at general agreement; on the other hand it 
by Walker. should be eiuphasised that the seams have 

changed so (ionsiderably with reference to their 
more important representatives of tlu‘, that to press this corre- 
lation in detail so far as the indhidual coal seams are concerned, 
would be laying oneself open to llic charge of forcing geological 
reasoning for the purpose of the coal-exploitcr, in order that the 
seams may be worked and sold under names that- have become 
popular to the purchaser who, in many cases, has little or no know- 
ledge of the geological conditions of the area. 

In conclusion, it nuiy be ob.scrvcd that the available evidence 
points to the general thinning of the lowest Eaniganj measures 
in this ea.stern part of the Raniganj coal- 
slonsf ^*^*^*’^** conclu- closely associated coal 

scams of the Chichuria area occur at horizons 
approximate to those of the Taltor, Koiti and Poniati seams of the 
middle portion of the held, and that they may well be their equiva- 
lents. But, bearing in mind the lateral variation in these lower 
measures within the Sekpui-Mamudpur area, the disturbed nature 
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of the gioiind, and the absence of a continuous series of detailed 
sections, it would be unreasonable to state with any degree of 
certainty that the three lowest coal seams of the Asansol-Sekpur 
area and the three seams of the Chichuria locality are individually 
equivalent. 

For some distance east of Chichuria no information is available 
regarding these lowest strata of the Baniganj series, though from 
the evidence of the faulted Samla-Kenda-Govindpur area to the 
north-east, it is suggested that the basal Raniganj measures continue 
to thin eastwards, and that the coal seams of stage (ii.) gradually die 
out in that direction. 

ill, Toposi-Kenda-Chora-Sonpur coal measures. 

Within the lower half of this sandstone and shale succession, 
two main coal scams arc included— the Chowkidanga-Jote Janaki- 
Dobrana seam below, and the Toposi-Kenda-Chora-Sonpur 
seam above. Higher up in the stage, a seam of relatively inferior 
quality, the 8-foot Bonbahal seam of Singaran colliery, is re- 
presented, together with several thin seams, at least one of which 
thickens to about 12 feet in the eastern part of the area. The Chow- 

kidanga-Dobrana seam, of relatively inferior 
ChowkldaiiRa seam. i x /• x • 1 • x m 

quality, first springs into prominence at Toposi 

colliery where it includes : — 


Ft. in. 

Coal .......... 6 6 

Band 2 0 

(>oal 40 


It thickens rapidly eastwards and is reported to be 18 feet thick 
within the Jote Janaki area. Further east, near Dobrana village 
and at Bamesgoma colliery, . its thickness is 16 feet, beyond which 
area it does not appear to have been worked, and no information 
is available regarding its thickness or (piality at Sonpur. It is 
probably represented in the deep bore-hole at Babuisol by a 10-foot 
Beam, and by an 11- to 15^-foot seam in the Parasia bore-holes. The 


Toposi-Sonpur seam, which, it is suggested is the thickened exten- 


Toposi-Chora seam. 


sion of the Satgram seam of the middle portion 
of the coalfield, occurs about 160 feet above 


the Chowkidanga-Dobrana seam. At Toposi colliery it is of the 
order of 28 to 30 feet in total thickness and continues about 30 feet 
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thick within the collieries of the Kenda area. Typical sections of 


this seam are as follows : — 

Singaran coUiery. Kenda eoUiery. 

Ft. in. Ft. in. 

6W (inferior) . .70 Coal , . . .66 

Shaly coal and shale . 0 0 Shale . . . .04 

Coal with 3 to 4 thin Coal . . . .80 

shaly bands . . 20 0 Band . . . .04 

Coal . . . .12 

'J'OTAL . 27 9 Band . . . .04 

Coal .... 2 7 

Band . . . .06 

Coal . . . .33 

Band . . . .06 

Coal . . . .40 

'I’OTAT. . 27 6 


FiirtlioT (jjist, the thins to about 25 to 25 feet at ffarisjHir 

and Chora, to 22 J feet at llansdiha, thoii^Ii at Soiipiir (now (closed) 
it is siiid to attain a total thickness of 2f3 fcjct. At Chora colliery, 
tlic section was given as follows : - 

Ft. in. 


Shaly coal 
Band • 
Goal . 
Band . 
Coal 
Band 
Coal . 
Band . 
Coal 


6 0 
0 6 
4 0 

0 2 (A lower 21- to 22-foot 

3 Q section was worked at 
Q 2 colliery.) 

1 0 
1 0 

13 6 


Total 


28 4 


The Chora seam appears to continue in thickness to the dij) 
and to be represented at Babuisol, at a depth of about 809 fe,ot, 
by a 28-foot seam, an<l at Parasia by a 27- to 30-foot seam. 

At Singaran colliery, an 8-foot seam of inferior quality has been 
worked from inclines. It occurs about 200 feet above the Toposi- 
Keiida seam. Again in the Chhora-Banbahal 
on a a scam. a})Out 195 feet above the Chora seam, 

a 9-foot seam has })eon worked. This is possibly the easterly con- 
tinuation of the upper seam of iSingaran colliery and is reported 
to bo 14 f(iet in total thickness at Banhahul. It is of relatively 
inferior quality. 
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tv. Mangaljpur’‘Kajora~Jamb<id-Sunk^ coal measures. 

In the western part of the area these measures, including the 
thick Kajora- Janibad-EowJah coal seams, are separated from the 
Toposi-Kenda-Chora seam by nearly 600 feet of relatively un- 
productive strata. To the east, however, these intervening strata 
Kfliora-Rah I I H-ppcar to thin to about 500 feet. In the western 
Kajora-Babiiisol locality, the measures of this 
stage include : - - » 


Coal 'with thin shale bands 
Sandstones with some shuly sandstones 

and shales 

Coal with thin shale bands 
iSandslones ..... 
Coal 


Ft. 

18 to 20 (Upper Kajora scam). 
120 to 150 

21 to 22 (Lower Kajora seam). 

80 to no 

9 to 12 (Sonachora-Bansra seam) . 


Within the east^jrn Kajora workings, and to the north and east 

between I'araKia and Sunkcu-piir (Shankerpur), a niarke<l ehauge is 

, ^ noted in the running together of tlie two lower 

Jambad-Oowlah seam. . . i t i i i i i 

s(nims to form the thick Jandiad-nowlnh coal 

seam, so that within these areas the succession includes : — 

Ft. 

Coal M'iih thin shale bands • . . 18 to 20 (Upper Kajora-Khandra 

seam). 

Massive sandstones with occasional thin 
bands of shale 190 to 220 

CW with shale and shaly sandstone bands 40 to 45 (Jambad-Bowlah seam). 

This correlation is substantiated by a bore-hole in the faulted 
tract of Siduli colliery. Within this bore-hole (Plate 18, bore-hole 
43) the recognisable upper shaly measures (with 
thin coal seams) of the overlying stage (v) were 
first encoimtered, then a seam of coal with shale l)an{l8 of a total 
thickness of 20 feet, representing the U[)per Kajora seam. Below 
this seam was the typical sandstone siujcossion similar to that which 
underlies the Upper Kajora seam of the Kajora area, of a thickness 
of 197 feet. These sandstones W'ore followed below^ by a coal seam 
of a total thickness of 32 feet (incliidiug a 5-foet Ijaiid of shaly 
sandstone), undoubtedly the equivalent of the Jambad seam. 

The similarity between the succ.(‘.ssion of tlie Uabuisol-W est 
Kajora tract, and the Eaniganj Siarsol area is so striking, both as 
regards the lithological sequence and the thickness, nature and 
quality of the coal seams, that in conjunction with the evidence 
afforded by the overlying tand underlying strata, the wnter is con- 


Sectlofi of SIdull. 
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vinccd of the coTrectness of the following correlation of the coal 
seams of these different areas ; — 

3. Siarsol» Upper Kajora=sKhan<lra seam. 

2. Kaniganjss Lower KajorasMangalpur scam. 

1. Narrainkuris^BansraaBSonachora seam. 

The details of these coal seams within this eastern portion of 
the field are as follows : — 

The Bansra-Sonachora seam crops out to the west of the 
Singaran fault along the lateritc-capped ridge on which Banshra 
village is situated. The seam, nine feet in thickf 
ness, and of inferior quality, is worked from 
inclines to the north-east of the village. West 
of Banshra, it appears to swing westwards across the low ground 
to the south of Anirasota. East of the Singaran fault, the s(;.‘un is 
extra(;t(Ml at Sona(;hora colliery, whi^re it is again nine feet thick, 
the lower six feet being of better quality. Further east, in the Kajora 
area, this coal seam has been proved in borci-holes to bo of a total 
thickness of 12 feet, whilst near Babuisol to the dip, it iippears to 
range from 10 to 14 feet thick. At this latter locality the seam, 
12 foot in thickness, has been worked by the Economic Coal Co. 

The Lower Kajora-Mangalpur seam has been exploited in the 
past in the abandoned quarries of the Mangalpur ridge (see Plate 4) 
and is now being worked at Babuisol colliery 
galpiw ^ number of the pits of the Kajora- 

Parashkol area. The correlation of these 
seams with the Raniganj-Jemeri coal seam further west was for- 
merly suggested by Dr. Blanford, and has been borne out during 
the present survey. Within the Mangalpur workings, to the west 
of the Singaran fault, the seam is reported by Dr. Blanford to 
include^ : — 

Ft. in. 

(Sandstone). 

Inferior coal and shale 9 0 

Coal 8 0 


» Mem. Oeol. Surv. Ind., HI, p. 86, (1861). 
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Within the Kajora-Harishpur area the sections of the tmama are 
as follows : — 


Madhabpur and HarUhpwr coUitriM* 
(after BlanfoM). 


(Sandstone). 

Ft. 

in. 

Shale and coaly shale 

. 8 

6 

Coal .... 

. 8 

0 

Shale .... 

. 0 

1 

Coal .... 

. 0 


Shale .... 

. 0 

1 

Coal .... 

4 

2 

Sandstone 

. 0 

H 

Goal .... 

. 0 

4 

Shale .... 

. 0 

2 

Coal .... 

. 3 

0 

Total 

. 26 

7 


Palchoudury'8 Kajora colliery. 


( Sandstone). 

Ft. 

in. 

Shale .... 

2 

0 

Coal .... 

. 2 

0 

Stone .... 

. 2 

0 

Coed .... 

. 6 

6 

Stone .... 

. 0 

6 

Goal .... 

. 8 

4 

Stone .... 

. 0 

1 

Coal .... 

. 0 

6 

Stone .... 

. 0 

1 

Coal .... 

4 

6 


26 6 


Ouzdar's Kajora colliery. 


Coal inferior , 

. 7 to 

Ft. 

8 

in. 

0 

Shale 


0 

3 

Coal 


7 

6 

Shale . , 


0 

1 

Coal 


0 

6 

Shale . 


0 

1 

Coal . 


4 

3 


Total 

20 

8 


(approx) 



DvtVa Kajora colliery. 



(Sandstone). 

Ft. 

in. 

Shale 

1 

0 

Bad coal .... 

7 

0 

Shale 

2 

0 

Coal 

6 

9 

Shale 

0 

9 

Coal 

4 

0 

Shale 

0 

0 

Coal ..... 

2 

0 

7’otal 

26 

0 


JadabhalVa 

Kajora colliery. 


(Sandstone). 

Ft. 

in. 

Coal 

. . . 8 

9 

Shale . 

. 0 

6 

Coal 

. . . 7 

8 

Shale . 

. 0 

7 

Shaly coal • 

. . . 0 

1 

Coal 

. 4 

3 


21 10 


Total 


Total 
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A hirjro fault, throwing down to the north-east, probably divides 
the Kajora froni the Babuisol area. In the collieries of the latter 
tract, the Lower Kajora seam is again met 
Babuisol area. with at depths varying from 100 to 140 feet. 

The secition of the seam is reported as follows : 


(Bhalo). 

Co(jX 

Shale 

Goal 

Shale . . . 

Coal 

Shale . . • 

Goal 


Kt. in. 


3 9 
0 4 
9 0 
0 2 
0 0 
0 4 

4 3 


Total 


18 4 


III c<Mtaiii bore-hole se,ctions of tliis area, the siuuu is shown to 
bo of a total thickness of as much as 30 feet. 


The iiihldle portion of tlio seam includes eight to nine feet of 
coal of good quality and, as was the ease with tlic equivalent Jemeri- 
Raniganj seam to the west, this is the section usually extracted. Ex- 
cluding the siiveral fe<)t of shale and shaly coal strata, which form 
the roof of the siuun, tha overlying beds include thic.k massive sand- 
stones, (contrasting in type with those shaly jiuiasures that ovijrliii 
the Up])er Kajora seam. 


The Upper Kajora seam cTops out to the east of the Kajora- 

Shluli strike-fault at Modhujori colliery and to the west of Khandra 

,, „ , and Khas Kajora collieries. Fui-ther south, it 

Upper Kaiora scam. i i • j 4^1 • xi, x t n x 1 • 

IS worked m depth in the pits of Central Kajora 

colliery, and again to the east near Daksliinkhanda and Moliira 

villages, tliough the workings of the latter colliery are now closed. 

West of the fault, the sc^am (?ropH out again in the Farashkol tract 

and continues southwards across the eastern half of the Kajora 
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colliery area. The details of tlio seani within certain of these 
collieries, are as follows ; - 


Modhujori colliery. 




Kt. 

in* 

Inferior coal . 


. 3 

0 

Good coal 


. 9 

0 

Shale . 


. 0 

2 

Goal 


. 0 

7 

Shale . 


. 0 

2 

Good coal 


. 2 

6 

Shale . 


. 0 

2 

Inferior coal . 

• 

. 4 

0 


Total 

. 10 

7 



Darbhanga colliery. 

n. 

in. 

Goal 

. 

. 

, 12 

0 

Sand 

. 

« 

. 0 

(» 

Coal 


. 

. 4 

0 

Baud 

. 

. 

. 0 

3 

Goal 

* • 

Total 

. 4 

. 20 

0 

9 


Ujtper Kajora colliery. 




It. 

ill. 

(Shale) 

2 

6 

Coal 

10 

0 

Shaly coal with shale bands 

4 

9 

CaU and shaly coal 

T) 

0 


Khandra colliery. 



n. 

in^ 

Goal . 

, 11 

0 

Shaly sandstone ... 0 

9 

Coal 

. 10 

3 


Total . 22 

0 


Khas Kajora eoUiery, 



Ft. 

in. 

Coal , 

. . . . 12 

6 

Shale . 

. 0 

6 

Coal , 

. 7 

6 


Total . 20 

6 


r-urc Kajora colliery. 



n. 

in. 

Coal . 

. lltol2 

0 

Shale 

. 0 

1 

Goal 

. 0 

() 

Shale 

. . . . 0 

J 

Goal 

. 4 

(i 

Shale . 

. 0 

0 

Goal . 

. 4 

6 


Total . 22 

2 


(approx). 


Ural Kajora colliery. 



Ft. 

in. 

Good coal 

. J1 

9 

Band . 

. . . . (» 

3 

Goal 

. . . . 3 

0 

Band . 

. . . . 9 

3 

Coal , 

. 4 

9 


Total 


22 0 


Total 


18 6 
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The fleam is of a similar type in the Central Eajora area, and 
is distinguished from the Lower Kajora seam by the following 
characters 

(i) Upper half of the seam is of the bettor quality and is nonnally extracted. 

(ii) Alternating sandstonea, ahaly sandstones, and shales with thin coal seams 

overlie the seam. 

In these respects it resembles the equivalent Siarsol seam. 

The Jambad-Bowlah seam, the north-easterly continuation of 
the Lower Kajora and Sonachora seams of the Kajora area, is met 

with to the east of the Kajora-Siduli strike- 

Jambad-Bowlah seam, beneath the Upper Kajora seam of Khas 

Kajora colliery. Repeated to the north-west of this strike-fault, it 
is proved by borings beneath the Parashkol seam to include a total 
thickness of 42 feet. Further east, it is being worked to the north 
and south of the Kajora-Siduli-Bankola strike-fault within the 
collieries north of Siduli village, and at Sunkerpur and ]3ankola. 

The second strike-fault— the Shankarpur-Sitalpur fault and its sug- 
gested continuation to the south-west— again throws the seam down 
within the Parasia-Jambad-Bahula-Joteghemu (Jote Dhomo) col- 
liery areas. It crops out in these localiti(\s and is being worked 
from a number of inclines and shallow pits. The details of the 
scam within these working are as follows : - - 


Khas Kajora coUkry, Kast Jamfxid colliery. 




Ft. 

in. 



n. 

in. 

(Massive sandstones). 



(Sandstones). 




(Shale 6 ft) 




(Shale 4 ft. 3 in.) 




Coal 


. 19 

6 

Goal 

. 

4 

0 

Band . 


. 0 

0 

Band . 


0 

6 

Coal 


. 5 

0 

Coal 


7 

0 

Sandstone 


. 3 

0 

Band . 


0 

1 

Shale . 

m • 

. 2 

0 

Coal . 


6 

0 

Coal 

• • 

. 7 

6 

Band . 


0 

6 

Shale . 

• • 

. 0 

6 

Coal 


7 

6 

Coal . 

• • 

8 

0 

Band . 


0 

10 



— 

— 

Coal 


17 

6 


Total 

. 46 

0 



- 






— 


Total 

42 

10 

Coal in seam 

• 

. 40 

0 

Coal xa warn . 

^ , 

41 

0 
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A, K, Paid eoUkfy. 

(Sandstone). 

Ft. in. 

Coal 

• • • 

14 

6 

Shale . 

. 

0 

6 

Coal . 


7 

0 

Shale . 


0 

9 

Coal 

. 

18 

4 


Total 

41 

0 

Coal in Beam .... 

Sunkerpur cdUitry, 

39 

Ft. 

10 

in. 

Coal . 

... 

4 

6 

Shaly sandstone 

• » . 

0 

0 

Coal . . 

... 

11 

0 

Band . 

c • • 

2 

0 

Coal . 

. 

23 

6 


Total 

60 

0 

Coal in seam .... 

Sovih Jambad coUiery, 

(Sandstone roof). 

39 

Ft. 

0 

in. 

Coal 


5 

0 

Band . 


0 

6 

Coal 


8 

6 

Shale . 


0 

1 

Coal 


6 

0 

Shale . 


0 

4 

Coal 


1 

6 

Shale . 


0 

1 

Coal 


4 

9 

Shale . 


0 

2 

Coal 


1 

6 

Shale . 


0 

2 

Coal 

see 

1 

0 

Shale . 

• • • 

1 

0 

Coal 

m m • 

1 

6 

Shale . 


0 

1 

Coal 


13 

4 


Total 

46 

6 

Goal in seam . 

. 

43 

1 


Bahula {BouMi) eoUiery, 


(Sandstone). 
Shaly coal 




Ft. 

6 

in. 

0 

Band . 



, 

0 

6 

Clean coal 



, 

12 

0 

Band 



. 

1 

0 

Clean coal 



. 

3 

0 

Band . 



• 

0 

2 

Coal 



, 

0 

8 

Band . 



. 

0 

2 

Coed 



. 

4 

0 

Clean coal 



• 

16 

0 



Total 

• 

42 

6 

Coed in seam 

. 



40 

8 


Bankola coU^rii, 


Coed 




Ft. 

. 8 

in. 

0 

Stone . 




. 10 

3 

Shale . 




. 0 

6 

Coed 




6 

0 

Shale . 




. 0 

3 

Coal 




. 3 

0 

Shale . 




. 0 

6 

Coa 




. IS 

0 


Total . 41 6 


Coal in seam 


Goal in 


30 0 



m 
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At Siinkorpur colliery, tho lower 12- to H^foot porliion of the 
fleam irt beiri" worked, and an 8-foot section of the lowest ^wirt of 
the seam is now extracted at Bankola. This portion of the seam 
is of very ^ood (piality, thoiifjh hi^^her stictions are also of a woik- 
nble grade and arcs being exploited in certain of tho Jamba^l 
collieries. 

In the extreme west of the area imtler consideT«ation, a coal scam, 
which the writ(>r concludes to be tho Raniganj se>am, crops out in an 


abandoned quarry, about half a mile south-east 
ArcaeasU arso. Siarsol village, just east of tho Jamuria- 

Raniganj cross-fault. Its continuation to the east is not proved, 
though it is suggested that the seam would be found to underlie 
the massive sandstones to the west and north-west of Korun village. 


tr. AmM-Dalcshwlchandn sandstones and shales with thin coal scams. 

These upfrermost Kaniganj measures include a setjueiu'.e of altcr- 
irating sandstone and shale strata, with several relatively thin (M)al 
seams, none of wliicli have so far proved to bo (d a.ny great ocononiic? 
importance. These strata are ])ossibly repr<‘,sented in the bore.- 
holes that have been put down i/o the south-(^ast of Kaniganj, 

and to the east of the fault that linrits the easterir workings of 
Napur colliery. In one bore-hohi of the lattm- area, a 19-foot 

seam was nqrorted at a depth of about 218 feet. This w^ajn might 
well be the SiarsoI-lTppor Kajora seanr, for tlu^ oveilying strata 
include a series of sandstones ami shales with thin coal st ams, 
suggestive of the uppermost Ranigarrj measures. Doubt is ex- 

pressed regarding tlie exact correlation of the mc^asures of Palashban 
and h]ast Madanpnr collicwies to the west ot 

closed) 

a 12|-foot seam was w^orked at a depth of 
about 123 feet. At East Madanpnr colliery, two (dosely associated 
coal seams, including an upper 13-foot seam and a Iowct 8-foot 
seam, were reported. 

Bore-holes located between this area and Palashban villnge are 
said to have proved a number of coal scams, including several of 
the order of 15 to 20 feet in individual thickness. It is difficult, 

however, to correlate these seams with those of upper Kaniganj 

beds of the neighbouring areas to the north, and from the evidence 
afforded by the limited number of bore-holes, it is impossible to 

suggest the geological structure that exists beneath the thick 
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aliuvial capping of thcao tracts. The main soiithom boundary' 
fault of the (joalfield probably runs at no groat distance to the south, 
and it is quite possible that lowt^r measures of the Rauiganj series 
are again brought up in the form of a sharp synclinal, or tliat large 
faults, effec^ting similar results, traverse the area. 

To the north of Andal, betwt^en Kajora village and Dakshin- 


khauda, and in the vicinity of Khaudra viUage, however, thti Upper- 


Area north of Andal. 


most Rauiganj rocks certainly crop out be- 
neath the alluvium and are overlain by the 


Panchets to the south-east. These uppermost coal-bearing measures 
have been prov(id in the deep bore-hole to the south-east of 
Central Kajora colliery, in a l^ore-hole loc^t(id about oni' mile north 
of Dubohururia, and in others near Dakshinkhanda and Mahira 


(ftlohira). They incjludo several relatively thin coal seams, one 
of which attains a thickness of eight feet in the Midiira area. 


None of those seams have, however, been worked. (See Plato 18.) 


V. — Semalya (Samla)-Purushottanipur-Jhanjra area. 

In Dr. Blantord’s geological map, the Gondwana outcrops of 
this area were unfortunately coloured as Barakar, thougli the 
legend letter for th(‘. Rauiganj be<ls is ])rint<Ml. Dr. Blautord calls 
attention to this mistiike in his Errata ([). viii). The error has 
unfortunately been re.peatcd in (*ertain of the more recent maps. 

No doubt, however, exists regarding the inclusion of these 
measures within the Tlanigaiij stwies. Both the general lithology of 
the sequence, tJie nature of the coal seams and tht^ geological struc- 
ture of the Coiidwana tracts adjoijiiiig the Ailjai river, ])oiut to 
this conclusion. The measures are bounded on the soiith-W(*st 
by the continuation of the Adjai river fault, which, with a down- 
throw to the north-east to the exttmt of several hundred foot, (*ausos 
the lower Rauiganj strata to crop out against the Ironstone Shales 
of the Bhuri village area. 

The general dip of these rocks is to the south at r(dativ<dy gentle 
angles. A short distfuice to the south of the Adjai, the strjita arc 
completely hidden ]>ejioath a ca[)ping of hiior- 
Structure. alluvium, and the structure, wliich 

appears to be complicated by a number of largo faults, can oi\ly 
be partially elucidated on the evidence of the existing colliery and 
bore-hole records. The ))asal Raniganj rocks apparently extend 
beneath the Adjai river and overlie the Ironstone Shale bods, which 
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occur beneath the alluvium to the north, whilst the uppermost 
measures have been proved by bore-holes to crop out beneath the 
laterito and alluvium within the Bansia-Jhanjra area. The Rani- 
ganj rocks doubtless continue beneath these recent and sub-recent 
deposits at least for a considerable distance to the east of the Qobin- 
dapur (Govindpur)-Danila-Bariaia tract. The areas were geologic- 
ally mapped by Messrs. Banerji and Auden, from whose reports 
much of the information given below is derived. 

Reference has already been made to the marked thinning of 
the basal Raniganj measures and lowermost coal seams within 
the eastern pai*t of the (joalfield. The writer 
lower mVaiarei.***^” opinion that this diminution in thick- 

ness continues to the north-east and that within 
the Semalya-Gobindapur (Goviudpur) area the basal measures and 
included coal scams of the Chichuria tract, have died out completely. 
At the time of their deposition, the basal Raniganj strata of the 
latter area were continuous with those tliafc overlay the Ironstone 
Shales of the Bhuri area, about three miles north of Chichuria. This 
indicates a decided overlap of the middle Raniganj rocks to the 
north, and suggests the possibility of the occun'ence of the lowest 
Raniganj strata in greater thickness beneath the higher measures 
to the south. As Mr. Auden remarks : — 

* In this connection the overlap of the Barakars over the Talohirs, and of higher 
Barakars over lower Barakars (within the area north of the Adjai) is suggestive, 
since it ogcui*8 in the sarae relative position within the ooalficUI.* 

No intrusive rocks have apparently been met with in the 
Semalya-Jhanjra area. 

The Raniganj strata of this extreme north-eastern portion of the 
coalfield have been divided into the following stages, roughly equi- 
valent to those of the Tapasi-Sonpur-Andal area. 

iv.-v. Upper coal measures of the Jhanjra-Konardihi area. 

iii. Kendra- Purshottampur coal measures. 

ii. Semalya sandstones and shales (about 160 feet). 

i. ? Absent, 

The details of these various stages are as follows : — 

ii. Semalya sandstones and shales. 

The rocks of this stage include the sandstone and shale strata 
that underlie the Samla coal seam (of the base of stage iii) in the 
vicinity of Semalya village, and which doubtless continue east- 
wards to the north of the Adjai beneath the alluvium of the Bara- 
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jora locality, and underlie the northern half of the river to the 
south of Katanpur. A bore-hole (Plate 18, ])oi‘e-hole 69) located 
a short distance south of the railway-siding to the south of Kendra 
village, proved these sandstone and shale beds to include a thick- 
ness of about 138 feet, bimeath which thick carbonaceous shales 
were met with. These shales, 57 feet of which we,re passed through 
in the base of the bore-hoie, are regarded by the writer as rejnesenting 
the uppermost beds of the Ironstone 8hale series. In the Gobinda- 
pur area, a succession of similar shales was proved about 150 feet 
below the Samla seam, whilst in a bore-hole at Abhirampur, shales 
with ‘ limestone ’ bands were met with at a depth of about 280 
feet below the Samla coal seam. This latter bore-hole is located to the 
dip of the two former holes and suggtjsts that thesii basal Kaniganj 
beds thicken to the south. 


Hi. Kmdra-PurushoUampur coal measures. 

These measures inciud(i the coal seams tiiat are now being 


Section at Puruahot- 
tampur. 


exploited within the area, ^^ear Purnshottam- 
pur colliery, the lower beds of this stage coni' 
prise, in descending order: - 







Ft. 

in. 

Coal seam . 


a 

• 

. 

12 

0 

Strata . 


a 

• 

. 

170 

0 

Coal soani • 


a 

. 

• 

21 

0 (PuruHbottampur seam). 

Strata • 


• 

. 

. 

128 

0 

Coal soam 



. 

. 

17 

6 (8amJa seam). 


In other bore-holes, a fourth coal seam, about 12 feet in thick- 
ness, overlies the 12^-foot seam by about 75 feet. These two upper 
12i-foot seams and the 21-foot Purushottwnipur seam, agree quite 
well with the similar coal seams proved within the Shankarpur- 
Hansdiha area to the west. The details of these coal seams within 
the various collieries are as follows: — 

The Samla seam cropping out within the inclines of Semalya 
(Samla) colliery, to the south of the Adjai river, is intercepted by 
an oblique cross-fault to the east at Chhat- 
Sam seani. rishganda village. Mr. Auden suggests that 
this fault is of a downthrow of at least 40U feet. For some distance 
to the east, the coal seam apparently underlies the alluvium to the 
north of the Adjai river and has been worked from shallow pits 
at Barajora colliery. Further east, the Samla seam apparently 
crops out in a south-easterly direction beneath the Adjai, but to 
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the north of Gobiudapur it again encroaches on the southern side 
to the river and continues for an unknown distance to the north 
of Konda and Nutandanga villages. East of this Chhatrishganda 
fault, to the south of the Adjai, the coal is worked at a number of 
collieries and, affected by several faults within the Darula-Puru- 
shottfimpuT tract, it is again met with at a shallow depth a short 
distance south of Mahal village. A large fault throwing down to the 
north-west, ai)pears to traverse the measures about half a mile west 
of Mahal, causing the seajn ti> be buried to a much greater depth 
within the area south of Baidyanathpur. The scam is relatively 
uniform in occurrence, ranging normally from 15 to 18 feet in total 
thickness, tliough in the shallow workings of Barajora colliery 
north of the Adjai, a thickness of 14 feet was reported. The section 


of the seam is as follows - 

Ft. in. 

Coal 7 0 

Band 0 9 

Coal 9 to 10 0 


Shaly partings are recorded within the upper section of the setim, 
and occasionally within the lower. This lower section of the Barola 
seam is, apj)arently, of the better quality and is normally extracted. 
The coal is of good quality, though high in jnoisture, and includes 
alteniating bands of vitrain and durain. Witliin the latter, nodules 
of iron pyrites ar(i of frequent occurremH^. 

The Purusliottampur setim is met with in tlie shafts of Puru- 
shottampur colliery (now closed) at a depth of about 150 feet and 

Puru.h«ttampiir.ea»i. “ ^eP^ated from tho underlying Sarnia seam 
by about 140 feet of unproductive strata. The 
seam is of a total thickness of 21 feet of which the upper four feet 
and the lowfjr thret^ feet are of a distinctly inferior quality. The inter- 
vening section of the sefim is apparently of moderate quality and 
lias been worked in the past, ^^vc.ral faults appear to intersect 
the measures of this locality. The Purushottiimpur seam is proved 
witliin the bore-lioles of the Baidyanathpur and Abhirairipur areas 
to the north, where it undergoes considerable lateriil change {see 
Plate 18, bore-holes 65 to 68). Within these latter areas, the seam 
sp its up into a number of thin coal seaxns which, in the Ramnagar* 
Kendra area, are represented by a total thickness of coal, shale and 
shaly standstone of about 14 feet, separated from the underlying 
Samla seam by about 148 feet of strata, mainly of sandstone typo. 
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Bhatmim and 
tarbad collieries. 

shallow pits 

Top seam 
(Strata) . 

Bottom seam 


To the west of Piirushottampur, at Bhat- 
mura and West Kumardilii eollieries the fol- 
lowing <joal seajiis have been proved within 


Ft. in. 
9 0 

50 0 


(Goal 
] Band 
(Goal 


Ft. in. 

4 e 
1 6 
1 6 


The seams app<iar to Ixi of inferior quality and only the lower 
6-foot soetion of the Top seam was being extracted. A short dis- 
tanc(j to the soutli, at .Tliatarhad colliery a 15 ft. (> in. sojim was 
proved. 

Thfi (jxac-t (Muntlation of thesti latter ct)al scrams with those of 
the more western areas is obviously impossible »>wing to the lack 
of connected sc.ctiens and tlie probability of larg<i faults within the 
locality. It is tentatively suggested, howevtw, that tliciy may rtj- 
present c.»jrtain of tlie inhn-ior coals, of approximately Bonbalial 
horizon, which ace included within the middle Raniganj measurea 
to the north of Hhankarpur. 

Regarding the exa(?t correlation of the lowtu Raniganj measures 
of the Hemalya-Gobindapur-Purushottampur area with those of the 
Tapasi-Sonpur localities to the south-west, there 
is ail element of uncertainty. The arcni is com- 
plicated by a number of faults including the 
large Chhatrishganda fault. From the available evidcuice of bore- 
hole and colliery records, however, tins writer is personally convinced 
that the Samla-Kcndra s<Mijn of the north-e.ast rtjpresents the easterly 
continuation of the Dobrana scam of the morc^ weste.rn areas. His 
reasons for arriving at this conclusion are as follows. The section 
of the lower Raniganj strata about the longitude of Chichuria is : — 

Ft. in. 

. 26 0 (thinning to the oust). 


Correlation with the 
western areas. 


16 to 18 0 


6 


Kenda-Chora Beam 

Strata 150 ft. (approx.) 

Dobrana scam 
Strata 300 ft. 

Chichuria seam 
Strata 06 ft. 

Dahuka seam 
Strata 46 ft. 

Coal .... 

Sandstones and shales 376 ft. 

Shales with ironstones. (Ironstone Shale ineaHiires.) 


9 


l|to 2 0 


It has been previously observed that a ra])id thinning of the 
lowest Raniganj strata lias taken place between Shibpnr and Clii- 
chiiria, and that the included coal seams also decrease considerably 
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in thickness. It would therefore not be surprising to find that 
these lowest coal scams had died out entirely further east. 
Noting the succession above the Chichuria coal scam, in the vici- 
nity of Hansdiha, a 23-foot seam has been proved in depth and 
this appears definitely to represent the easterly continuation of the 
Chora seam. To the north-east, the coal seam at Sonpur colliery 
is in all probability the same seam. Borings at Purushottampur 
to the cast, prove fairly clearly that the 21-foot seam of that colliery 
is the equivalent of this Chora-Sonpur scam. The quality is similar, 
and indeed it would be very difficult, necessitating rapid lateral 
changes in the coal seams, to suppose it to be any other. Tlie two 
12-foot seams above this 21-foot seam also bear out this correlation, 
they being equivalent to those of approximately Bonbahal liorizon 
within the area south of Hansdiha. Allowing, therefore, that the 
Chora Sonpur-Purushottampur 21 -foot seams arc the same, it is 
more than probable that the 16- to 17-foot seam, which has been proved 
to occur about 150 to 170 feet below it at Purushottampur, is the 
equivalent of the Dobrana seam of the Choia-Hansdiba locality. 
This 16- to 17-foot seam of the Purushottampur area is worked 
at a number of adjoining collieries and there is good reason to sup- 
pose that it is the equivalent of the Samla seam, worked further to 
the rise in Kendra and Gobindapur collieries. This reasoning is also 
borne out by the borings of that locality (see Plate 18, bore-lioles 61 
to 70). Bore-holes in the vicinity of Purushottampur show that 
the 21-foot Purushottampur-Chora seam is liable to split into several 
thinner seams. In certain bore-lioles of the Abliirampur mouza, 
this splitting-up of the seam is accompanied by a decrease in thick- 
ness, as is also the case in the Baidyanatlipur mouza, where the 
J 7-foot seam — ^undoubtedly the equivalent of the lowest seam of 
Purushottampur colliery adjoining, and of the Samla-Kendra col- 
lieries to the north — is met with 130 to 170 feet below this group of 
thin seams. The bore-hole that has recently been put down to 
* , ^ . the dip of Kendra colliery (see Plate 22, bore- 

Kendra. hole 69) proved the following succession: — 

Ft. in. 

Serial thin eeatM separated by bands of 
■hale and sbaly sandstone, in all . . 14 0 (Purushottampur-Sonpur 

seam). 

Mainly sandstones 148 6 

Cool 17 0 (Samla seam). 

Sandstone and shale . . . .76 

Coal 11 

Sandstones and shales alternating . . 80 0 

Shales and shaly sandstones • • . 60 0 

Black and grey shales • . • 87 0 

Black mioaoeoiis shales . . . 20 6 
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Abhframpur bore-hole. 


In the Abhirampiir movm the following kiic- 
cession was passed through : — 


Ft. in. 

Coal 16 0 (PuruBbottampur seam). 

Mainly saudatonos with shales . . . 136 0 

Coal lU 0 (Sarnia seam). 

Sandstones and shales, with shales include 
ing ‘ limestone ’ bands at the base . 2S8 0 


It seems reasonable to conclude that the Ironstone Shales were 
penetrated in the bottom of these bore-holes and that the ‘ lime- 
stone * bands in the Abhirampur section w^ere, in reality, bands of 
unoxidised clay ironstone. Unfortunately, the writer was away 
from the field at the time the Kendra boring was put down — 
in 1928“ but Mr. Penman very kindly kept specimens of the cores 
for a later examination. The black shales in the lower part of 
the lK)re-hole resemble those of the Ironslone 
corr^ladon!”* ”*"**^"* Shale measures very closely. Prom the above 
description the writer can but conclude ; — 

1. 'Hje Chora hoiipur-Parushoitampur 26- to 21-foot seams aro rquivaJoiit. 

2. That the Purushottampur 21-foot seam splits up to the north-east and noiili 

and decrGase4<i iu thickness. 

3. T’hat the Dobrana scam -- the 17-foot Purushottampur seam s= 8amla seam. 

4. That the l<jwcr group of scams met with in the Chichuria aiea below the 

Dobrana, die out to the north-east, and that the accompanying strata 
also thin considerably, so that in the Kamnagar and Abhirampur areas 
the Ironstone Shales are met with 160 to 250 feet below the Samla seam. 


Sh(;uld the thick black shales at the base of the Kendra bore- 
hole prove to belong to the low^r Eanigauj m(‘asures and not to 
the Ironstone Shale series, and should the continuation of the 
Chichuria group of seams be found below them, this will only 
lend additional suj)port to the above conclusions regarding the 
correlation of the Samla seam. 


w.-v. Upper coal measures of the Jhanijra^Konardthi area. 

There is no doubt that the upper measures of the Kaniganj 
series underlie the laterite and alluvium within the Konardihi- 
Sarpi-.Thanjra, «area. Boio-holes to the north of 8ar];i, at 8h}am- 
sundarpur, and at Jhanjra to the east, have proved a sequence of 
coal measures comparable to those of the more western parts of 
the coalfield {see Plate 18), though without further inft-rniaticjii 
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MoManga colliery. 


it is impossible to state with any degree of certainty the exact corre- 
lation of the individual coal seams. Further north, at Moldanga 
colliery, a scam of a total tliickness of feet, 
comparable to that of the Bankola scam, has 
apparently been worked at a depth of about 200 feet. This corre- 
lation is borne out by the evidence of a bore-hole located near the 
colliery. Within this bore-hole the following coal seams were 
proved : - 


Cual (Bowlah seam) 

t. 

33 

in. 

G at a depth of 

Ft. 

194 

(Jwd . 

. . . 13 


»» 

376 

Cold 

. . . 9 

9 » 

»> 

447 

Coal , 

• • • i> 



49G 

6W . 

• • • 

4 .. 

tf 

667 


'I'oial depth of bore-hole 

GOO 


From tlie evid(ni(.*e of the adjoining tracts to tlie west, it is sng- 
gestiul that these southern areas of up])or Hanigaiij measures are 
also affected by several large displacements. 

Regarding the measures further east, a bore-hole was reported 

Bore-hole at TUabanl. Tilabaiii viUagc, 

and to have proved the following succession of 

coal seams : — 







Ft. 

in. 

Ft. 

Coal seam 





2 

G at a depth of 

63 

n tt • 





. 3 

9 fP Tt 

123 

»S It • 





. 13 

0 „ 

174 

»» »» • 





. 11 

0 ,» tt 

318 

»» ff • 





6 

9 tt »i 

397 

ft n • 





. 18 

9 If If 

617 

tt ff • 





. 62 

0 .. 

712 


No authentic information could be obtained regarding this bore- 
hole and until tlie succession is corifiimiHl by further explorations 
the details of these appai'^ntly very productive measures must be 
regarded as doubtful. 

FurtluT cast, a bore-hole was also reported to have been put 
down near Madhaiganja village and to have proved a succession of 
sandstones and red shales in the ujiper part 
gatija?' *** ** Mwlhal- q£ section, a 3-foot scam of coal being 
encountered at a depth of 470 feet. Should 
these bore-holes prove correct, they indicate the existence of a large 
cross-fault, throwing down to the east, and separating the measures 
of the Bansia-Tiiabani area from those of Madhaiganja. 
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Summary of Correlation of Coal Seams.* 

For the purpose of correlation it is of course necessar}^ to select 
some standard horizon that can be recognised over a wide area. 

- . . . . - In the western and middle portion of the coal- 

the purpose of correla- neld, from the Barakar river to the longitude 
of i>amodarj)ur, the Sanctoria-Poniati seam, 
together with the Dishergarh seam above it in the western half of 
this area, form a sound basis for correlation. There is no reason 
to doubt the equivalence of the Sanctoria and Poniati seams, and 
above this horizon the middle and upper Raniganj coal seams fall 
into line fairly satisfactorily. In addition to the sequence of the 
l)e<ls, the character and quality of the K(*ams are also taken into 
account. East of Damodaqiur, however, the Poniati s(‘am anil its 
associates in the lowest Raniganj measures, decrease in thickness 
and deteriorate in quality, so that they cannot be recognisi‘d indi- 
vidually witli any great degree of certainty. In the case of the upper 
Raniganj seams, however, the most ilecuded lateral changes occur 
about the longitude of Asansol and Kali]>ahari, and cast of this 
area two closely associated coal seams, th(3 (Thusick-Siarsol seam 
and the Nega-Raniganj seam, come in and remain constant in 
character and thickness as far east as the lorigitudii of Andal, well 
east of the Damodarjiur area, whilst tlie upper one, tlie Siarsol- 
Upper Kajora seam, persists also in the extreme eastern part of 
the held. In the eastern area, therefore, these uppermost seams 
have been taken as the basis of correlation with very satisfatJtory 
results. (See Plates 17 and 18.) 

I. — GangutiyorTaltor smm. 

The Gangutiya seam is said to be five feet thick and to occur in 
the lowest Raniganj measures about 400 feet from the base and 
about 100 feet below tlie Sanatoria seam, of 
the Dishergarh area. No information rc'gard- 
ing this seam is available further east until we reac-h the Cliaranpiu 
area, where a seam of coal, about fouj feet thick, named locally the 
Taltor seam, has been met with about 200 feet below the Poniati 
seam and 450 to 500 feet above the base of 
the Banigauj measures. These facts at least 
indicate that the Gangutiya and Taltor coal seams occur at approxi- 
mately the same horizon in the lowest Raniganj measures, though 


Gangutiya seam. 


Taltor seam. 


* iSee Plates 17 and 18, and Tables of analyses on pp. 273*277. 
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whether they represent portions of one and the same seam^ it is, owing 
to tile hiek of information in the intervening tract, impossible to 
say. The seam appears to continue eastwards at about the same 
depth below the Toniati and is hrst worked to the north-east of 
Nandi village, h'urther east in the Sekpur area, the Taltor seam 
thickens to six feet and occurs at a depth of only IGO feet below the 
L’oniati scam. No evidence is available regarding this lowest seam 
of the measuies to the dip of the above-mentioned areas except 
in this eastern part of the held. In Llie latter area, however, within 
the Banali tmuza^ a 2 ft. 9 in. seam is proved 
ar^”*^"^*^*****”** exist about 150 feet below what 

is probably the Poniati seam. Again in the 
Palasdanga area further east, bore-holes appear to have reached 
the Taltor seam, but the evidence here is somewhat conlusing for 
in this area the seam above, which is regarded as the Poniati seam, 
lias thiutied to about the same thickness as the Taltor — 4 lo 0 feet 
— and siiiiie these bore-holes do not penetrate to the Ironstone 8hales 
we have no really deliuite horizon for correlation. Across tlie faulted 
area between Sekpui* and JDhasul, lack of information prevents 
one from establishing a detailed correlation; all that can be safely 
stated is that the coal seams of the JMahmudpur 
area, including three seams from 4 to 8 feet 
thick, belong to these lowest llaniganj measures, and can be tenta- 
tively correlated with the Koiti, Poniati and Taltor seams. Pur- 
ther east in the Cliichiiria-Dahuka area the seam nuiy be represented 
by the lowernrost coal-horizon, varying from ij to 2 feet in thick- 
ness (^ee p. 228). 

JI. — jSancloria’I^otiiiUi saam. 

in the Sanktorya (Sanctoria) area of vhe western part of the 
held, the SanctOiia seam is about ID feet in total thickness. To the 
south of the Damodar river, it is represented, about six feet in thick- 
ness, in the old inclines of the Nadiha-Ohaurashi (Chowrassi) area. 
Past of the ISanctoria workings for a distance of several miles the 
seam is apparently intruded into by mica- 
peridotite, and largely converted to jJtanui, The 
geological structure and lithology of this undisturbed area, however, 
points to the conclusion that the lowest seam of the workings of 
Chichuria colliery to the north of Asansol, is the equivalent of the 
Sanctoria to the west. This is further corroborated by the rela- 


Mahmudpur area. 


West of Asansol. 
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tion of this seam to the Dishergarh seam, which can be followed 
with certainty across this tract and which occurs about 350 feet 
above the assumed Sanatoria seam in both areas. At Chichuria 
colliery, the Ranctoria seam is 12 ft. 6 in. thick. Separated by 
faults from the Ja)Tamdanga-Barabani area, it appears to increase 
in thickness within these areas east of Chichuria, where it con- 
g tinues under the name of the Poniati seam 

as 0 sanso. 2LhQ\it 18 feet tliick. Here it again includes 
the characteristic lenticular bands of coarse-grained ironstone. The 
sequence is so regular and the quality of the seam so constant that 
there can be no doubt regarding the continuity of tlie Poniati across 
the faulted tract of Barabani and Charanpur into the Shibpur- 
Damodarpur area. In this latter area it is sometimes termed * the 
Shibpur seam*. In the Hamodarpur-Sekpur tract it shows lateral 
variation, thinning to the east and to the dip to about four feet and. 
as a result, it is difficult to distinguish from the associated Taltor 
and Koiti coal scams. Further east, it may tentatively be corre- 
lated with the middle seam of the Mamudpur area and the 5 ft. 
9 in. seam of the Chichuria-Dahuka areas, known locally as the 
Daluika seam {see p. 228). 


III. IlatinaUKoiti semn. 

About 132 feet above the Saiictoria seam of the Saukiorya (Sanc- 
toria) area is the llatinal scam, jiirie f(?et thick, but of a cjuality con- 
siderably inferior to the Ranctoria and Dishergarh seams. At Chi- 
ohuria colliery, it is again proved 175 feet above the Ranctoria and 
about 200 feet beloAV the Dishergarh seam. This alone suggests 
that it is the exact equivalent of the Hatiiial to the w^est. It is of 
relatively poor quality, but like the Sanctoria-Poniati seam it in- 
creases in thickness and improves in quality to the cast in the Jay- 
ramdanga-Barabani area. In this area, under the name of the 
Koiti scam, about 12 feet in thickness, it is worked at a number 
of collieries. Again, like the Poniati seam, it thins to the soTith- 
east of Kaithi village, and further east is apparently of no present 
economic value. In this eastern area, it appears to have thinned 
to the dip also, and in some instances to have split up into a number 
of thin coaly bands. As has been previously noted, the Koiti seam 
is possibly represented further east by the DhasuK^Jhichuria seam, 
proved to be 8 ft. 6 in. thick within the workings of the Chichuria 
area (see p. 228). 
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IV. — Dkhcrgarh, CJmvkidangaj Dobrana and Sarnia searna. 

Tho Dishorgarh seam' -the most important coal seam of the 
Raniganj iiK'asures in the western part of the field- —is met with 
214 feet above the Hatinal seam in the Sank- 

Di ergarh seam. (Sanotoria)-Dishergarh area. It is from 

IG to 18 feet thick, but increases to 20 feet a short distance to the 
east. To the south-west, across the Damodar river, it can be followed 
through tlie workings of Saltor, Deoli and Nadiha to Puapur ; its 
thickness in the latt(ir lo(;ality being only about nine feet. East of 
Dishergarh, its outcrop can be traced almost continuously into the 
Chichuria area to the north of Asansol, across which tract of country 
a fairly gradual decrease in thickness is noted, the seam being only 
eight feet thick at Chichuria colliery. East of Chichuria, this change 
is more rapid and to the south of Jayramdanga the seam is provefl 
to he only ^ to 4 feet thick. There appears to be no doubt that this 
15- to 1 -foot seam represents tlie Dishergarh of the west, for the Sanc- 
toria-Poniati and the Hatinal-Koiti seams l)elow form very constant 
horizons for th(» purposes of correlation and the ovcTlying strata 
fall into line. To the dip, in the Majiara area, what is probably the 
e(|uivah;nt of the Dishergarh seam is shown in one deep bore-hole to be 
G ft. G in. thick, occurring at an horizon about .*5()() feet above tin; 
Koiti and GOO foot above the Poniati, but in the adjoining tracds 
to the east, at about the .same horizon, a seam only three feet tliick 
is met with and in some instance.s this appears to be rej)resented 
by .several very thin seams up to tw3 feet in individual thickness. 
Hearing in mind the character and importance of the Dishergarh 
s(virii of the west, it would be unfair and unreasonable to <lesigiiate 
either of these thin coal seams of the mhldle portion of the field by 
the same name. That they occur at afjrrojcirmtely the same horizon 
within the lower Raniganj measures as does the Dishergarh seam 
of the west is doubtles:^ true ; equally true, howijver, is tlic facit 
that the Dishergarh seam of the western part of the fiehl- a seam 
of excellent quality and considerable thickness- docs not (^xist a.s 
such to the east of Chichuria colliery. It may die out comphitely 
and the thin seams, whicli occur about the same horizon further 
east, may be quite distinct seams ; on the other hand, it may be 
represented eastwards by one of these thin inferior coal scams. 

To the south of Shibpur, a 6-foot seam is met with 300 feet above 
the Koiti scam, and to the dip in the Ningah-Banali tract, a seam 
of similar thickness is encountered about this * Dishergarh * horizon. 
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It is, however, of ynwr quality, and from tlie ovidonco of t-lio Ixnc- 
holos, 80 im?wlia.t inwiistant. Witlnn tlio aw'a north-w<'st o{ Ta,|)Asi 
(Toposi), however, one of these relatively thin seams, at an horizon 
about 300 feet above what is probably the representative of the Koiti- 
Poniati-Tnltor group, thickens to 11 feet and 
icani?^*^****”***^*"** locally termed tin* (howkidanga seam. It 
iiuiroases in thickness to Hi b^et as the .Tote 
Janaki seam and eastwards to 18 feet as th(^ Dobrana seam. The 
.30-foot Toposi-Kenda seam above it, forms a basis for this correla- 
tion as does the 8-foot Dhasul-Chichnria seam below. That this 
Chowkidanga-Jote Janaki-Dobrana seam of the east occurs at abovi 
the same horizon as the main Dishorgarh seam of the west is doubt- 
less correct, but to suggest that it is tlie direct easterly continua- 
tion of the Dishergarli would bo overstating the case. The Dobrana 
seam is, in the o])iiiioTi of tlu^ wrik*r, represenkHl by tlio Samla seam of 
the extreme north- (‘as t<*rn corner of tlie coall'u'ld (see p. 243). 


F,— (</.) Bara Dhrwo, ) t t i t n m . 

(b) n<if,lm,afhb<,Hj algram- 

Toposi-Kvnda Chora-Purushntfawpvr mm. 


This s(‘aTn, or rallier group of seams, conquising two clos(‘l\ 
associated c.oal seams in the western ])ortion of tlu‘ fi(‘ld, is very 
(constant ov(‘r certain ari'as. Fonsidcu-abh* lat- 
coafseams/***"*^^ *” changes in thickness and in quality do 

oc<Mir. howev(‘r, laiiticularlv to the W(‘st of 
Maiioharbalial wh(*io the two s(‘]>aratc si'anis (a) and (/>) nm toge- 
ther, and again bi't wc'en Sal gram and To])osi wlien* the sc'ain in- 
creas(»s ni]U(lly in thickne.ss. The evidence in favour of the ab(->ve 
correlation is, however, fairly (^oncliisivo. 

To the noith-vrost of Asansol within the llagliunathbati-Sarakdih 
locality, two (dosely-assocriated coal seams ctrop out. at an lioiizon 
varying from 4no to .^>30 feet above tbe Dislurgarli seam. These 
two seams include in asiu’nding order : 


V. {a) Bara Dbemo seam (10 ft-.). 
(Strata 70-80 ft.). 

V. (b) Raghunathbati seam (4 ft. 0 in.). 


To the south-west of Lachhipur <?o]licry, these two coal seams 
run together and arc represented by one seam of shale and coal of 
very inferior quality, 
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Manoharbahal seam. 


Rana aeam. 


Again, east of Sarakdih, at Manoliarbahal and Bara Piikliuriya, 
the two coal seams appear to combine to form the Manoharbahal 
seam of a thickness of eight feet. At Manohar- 
bahal colliery the seam occurs about 450 feet 
above the Dishergarh ; but to the dip, bore-holes indicate that 
these intervening strata have increased to nearly 600 feet. In the 
Majiara tract to the east, the seam is unworked, but has apparently 
been passed through in several bore-holes in which it varies in 
thickness from 5 to 6 feet. Further east, however, to the south 
of Charan])UT, within the Rana area, a seam — locally called the 
Rana seam — is worked at Rana colliery. This 
seam, of a thickness of about eight feet, is proved 
by bore-holes to occur at an horizon about 870 to 900 feet above 
the Poniati seam. Across the faulted area to the south-east of Rana 
colliery, a 9-foot seam is met with at about the same horizon — 920 
feet — above the Poniati seam. This seam, termed locally the Poriar- 
pur seam, was regarded by Mr. Walker as being distinct from and 
younger than the Rana seam, but it is prob- 
Poriarpnr seam. Rana bore-hole, wdiicli reaches 

down to the Poniati scam, was not at that time available. 

The Poriarpur scam is again met with near the outcroj) at 8hri- 
pur colliery and continues south-east to Joba and Jhnuxli wluue it 
has increased to 12 feet in thickness. Although disturlx'd by a 
number of minor cross-faults, the seam can be followed with cer- 
tainty across the Banali area to 8atgrani where 
seam. increased to about 15 feet in total tliick- 

ness, including two feet of slialy coal at the top. The large Jainuria- 
Siarsol dip-fault, with the possibility of other faults further east, 
cuts off the Satgram-Poriarpur scam to the east at Satgrani. There 
is no record of the Satgram seam within this faulted tract, the Balan- 
pur bore-holes being, apparently, situated too far to the north. 
There is, however, no reason why the seam should not be met with, 
probably between Bijpur and Katagaria. This lack of borc-holc or 
colliery information between Satgram and Tapasi is all the more 
imfortunate since considerable lateral variation appears to take 
place in the lower and middle Raniganj measures within these loca- 
lities. We have seen that the Poriarpur-Satgram seam showed a 
decided tendency to increase in thickness to the cast. Taking the 
constant Ghusick-Siarsol seam of the uppermost Raniganj mea- 
sures as the horizon for correlation, it is observed that the Poriar- 
puT-Satgram seam occurs about 760 to 800 feet below. In the 
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Siarisol-Tapasi area the strjita intervening between the Siarsul seam 
and the Toposi tliick scam are about 800 to 850 feet in thickness. 

alone indicates that the Satcium and the 
ioposi scams are equivalent, and to suggest a 
different correlation w^ould necessitate the dying-out of the Satgram 
and the incoming of the thick Toposi scam w^ithin a comparatively 
sliort distance. Like the Satgram seam, the Toposi seam is also 
found to thicken to the east and north-cast. In the west of the 
Tapasi area, near its lino of outcrop, it is apparently 19 feet thick, 
while to tlic east, at Toposi colliery, it has increased to at least 
30 feet. Further east, there is no reason to doubt the equivalciuje 
of the Toposi and the 30-foot Kenda scam. Still further east, it 
(jontiniies as the Chora seam of slightly diminished thickness, 
^ whilst its correlation with tlie Sonjiur and 

en a ora scam. Purushottampur seams (21 feet thick) is more 

than probable (see p. 243). 

V /. — Nadiha-Shripur-Singaran seam. 

Near Nadiha village, to the north-west of Asansol, a 3-foot seam 
occurs about 120 feet above the Raghunathbati seam. At about 
the same horizon, to the north-east of Asansol, one or more thin 
scams are met with in bore-holes and shaft-sections, whilst further 
east in the Shripur area, a seam of inferior quality, 7 to 9 feet thick, 
and occurring at a similar horizon, becomes more constant and 
is locally termed the Shripur seam. The seam 
pur seam. continues within the Satgram area, about nine 
feet in thickness, and 120 to 160 feet above the Banali-Satgram 
seam. At Singaran colliery near Tapasi, an 8-foot seam of inferior 
quality crops out about 200 feet above the thick Toposi-Kenda 
seam, and is probably the equivalent of the Shripur seam of the 
west. Further east, this 8-foot seam may be represented by the 
Bonbahal seam, though it is possible that this latter seam, which 
is about 220 feet above the Kenda-Chora seam, may represent a 
slightly liigher horizon within the Banigan] measures. 

VIL—Latver Dhadka-Nega-Raniganj ) Ixmer Kajora ') j 

Narrainkuri ) Sonachora ) 

Bowlah seam. 

From 350 to 400 feet above the Raghunathbati-Manoharbahal 
seam to the north of Asansol, is an 8- to 10-foot seam, known locally 
as the Lower Dhadka scam. The seam ap- 
Lower DbadkB warn. somewhat in thickness and to 
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include several shale bands. It is of relatively poor quality. To 
the south-west, this coal seam is represented by several thin seams 
of coal and shale, while to the east, in bore-holes at Majiara, it is 
in one instance replaced by a 6 ft. 6 in. seam and a short distance 
away by several thin seams. To the east of the Banbishnupur- 
Mohishila cross-fault, several thin seams ranging from 3 to 6 feet 
in individual thickness, come in about this horizon. A short dis- 
tance further south-east in the Ratibati-Chapui area, these seams 
appear to run together to form the 19-foot 
Nega seam. South-east and east via Jemeri 
and Nimcha, it continues as a seam about 21 feet thick including 
shale bands. The seam is here very constant and the writer has 
no doubt regarding its continuity. It is overlain by massive white 
and greenish-grey sandstones and is succeeded about 200 feet above 
by the Ghusick-Siarsol seam. West of the Jamuria-Raniganj cross- 
fault, it is represented by the lower seam of Raniganj colliery, imdcr 
the name of the Raniganj seam. Both this seam and the 19-foot 
Siarsol seam above it remain very uniform for some distance to 
the east and north-east. The Raniganj seam 
Ka^ora forms the main coal seam of Babuisol colliery and 

of Mangalpur, and ivs eqiiivahiut to the lower 20- 
foot scam of the Kajora area, where it is known as the Lower Kajora 
seam. This correlation is based on the following characters: — 


(a) The thicknoss, section, and quality of the 8cam» arc the same, the middle 
and lower part of the seam being of better (quality than the topmost 
portion. 

{h) It continues at a fairly constant horizon in relation to tho Siarsol-Upper 
Kajora scam 150 to 200 foot abovo it ; and the intervening strata arc 
almost wholly massive sandstones. 

(c) Beneath this seam, from tho neighbourhood of Egara up to Kajora, and 
separated from it by about 80 to 100 foet of strata, largely of sandstone 
typo, is an 8- to 9- foot seam, the Narrainkuri-Bansra-Sonachora seam. 

Throughout the greater part of the Kajora area these two coal 
seams, tho Lower Kajora 20-foot seam and the Sonachora-Bansra 
9- to 12-foot seam are met with ; but at the eastern end of the Kajora 
area, about 220 feet below what is definitely the Upper Kajora- 
Siarsol seam, a 40-foot seam (including stone bands) comes in. 
From the evidence of the bore-hole sections of that area, this 40- 


Jambad-Bowlab 

seam. 


foot Jambad seam appears definitely to re- 
present the combined Lower Kajora and the 
Sonachora seams. This is again proved fairly 
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conclusively by the bore-holes at Siduli. The Jambad seam has 
been exploited over a large area, and from the evidence of the seam 
itself, and of the accompanying strata, there seems no doubt that 
it continues to Sunkerpur colliery as the Bowlah seam and further 
east into Bankola as the Bankola seam. So far, except at Moldanga, 
just oast of Bankola, it has not been developed in this extreme 
eastern part of the field. 


Bora Chak seam. 


VIII. — Bora Chak-Ghiisick-StarsoUUpper Kajora seam. 

From 200 to 260 feet above the Lower Dhadka seam to the 
north-west and west of Asansol, is a seam of coal, about 10 feet in 
thickness and of fair quality — the Bora Chak 
seam. This coal seam continues westwards to 
the Damodar river at about the same horizon within the Raniganj 
stage. It is probably again represented in the small workings 
near Parbeliya and Murulia, to the south of the river. To the 
east of Asansol in the Majiara borings, it appears to be represented 
by a 4 ft. C in. seam, and near Kankhaya by two closely associated 
seams. As was noted in the case of the Lower Dhadka seam, con- 
siderable variations take place in these coal scams within this loca- 
lity, and it would be unreasonable to press the correlation of tlio 
individual seams. To the south-east of the Banbishnupur (Bon- 
bistopur) Mohishila fault, however, at approximately the same hori- 
zon in the upper Raniganj measures, the Ghu- 
sick seam is met with. One can only state 
that this Ghusick seam comes in at about the same horizon in the 
upper Raniganj beds as does the Bora Chak of the western part 
of the field, but whether it is the exact continuation of the Bora 
Chak seam it is impossible to say. The Ghusick seam is at first re- 
presented by two distinct seams, the upper one, about 11 feet thick, 
being of good quality. The lower seam — Ghusick ‘ A ’ — is com- 
posed largely of shaly coal and shale. The upper seam is imme- 
diately overlain by thick shales and shaly sandstones with alter- 
nating sandstones and shales including several thin coal seams 
above. Further south-east, these two seams, which comprise the 
Ghusick, run together to form a 19-foot seam 
— the Siarsol seam. The seam continues about 
150 to 200 feet above the Nega seam to Siarsol and Raniganj col- 
lieries. Further east in the Kajora area, it is 
doubtless represented by the 20-foot Upper 

82 


Ohuskk seam. 


Siarsol seam. 


Upper Ka|ora seam. 



266 


GEE : THE BAEIGANJ COALFIELD. 


Kajora seam. This is weD established by the similarity of the seam 
itself, and of the strata above and below, and is illustrated in the 
bore-hole sections of the Central Kajora, Khandra, Mohira, and 
Dakshinkhanda areas (see Plate 18). It is the uppermost work- 
able scam of the Raniganj stage in this eastern part of the coalfield. 

In the Kalipahari area, about 150 feet below the Ghusick seam 
is an 8-foot seam of inferior quality — the Kushadanga seam. This 


Kushadanga seam. 


seam appears to bo only locally developed, 
and to die out to the east. 


IJC, — Gopalpur - Upper DhMa-SaJtpikhuriya seam. 

About 200 feet above the Bora Chak scam to the west of Asansol, 
the 4 ft. 9 in. Gopalpur seam is met with. This seam appears to 
continue in thickness to the south-west, into 
Dhadtoseam^******^ Bharat Chak area, where it is again proved 

to be 4 ft. 9 in. thick and to occur about 
230 feet above the Bora Chak seam. To the north-north-east of 
Asansol, a seam at approximately the same horizon within the upper 
Raniganj measures is met with, and includes:— 

Ft. in. 

CW 4 0 

Band ...26 

Coal 4 0 


It is locally known as the Upper Dhadka seam. 

The same coal seam has been met with in the faulted area near 
Kalla colliery to the east, and again at Satpukhuriya where it has 
a total thickness of 9 ft. 6 in. with a band varying from 6 in. to 
2 ft. in the middle. The seam at Satpukhuriya approaches the 
Ghusick in quality and composition and, as a 
result, these two seams have been regarded by 
certain of the local miiJng authorities as one and the same coal 
seam. The two areas are separated by the large Banbishnupur 
(Bonbistopur)-Mohishila cross-fault. For the following reasons the 
writer regards these two seams as distinct from one another : — 


Satpukhuriya seam. 


(i) A boro-hole to the west of this fault, east of Asansol, proves a 4 f t^ 6 in 
seam about 365 feet above a 9-foot seam of * shaly coal,’ the latter includ- 
ing a 1-foot shale band in the middle. There seems little doubt that this 
4- to 44 -foot seam is the equivalent of the 4-fout seam that has been 
worked in the inclines to the south-west of Satpukhuriya^ and which 
definitely occins 340 to ^ feet above the 94-foot seam of Satpukhuriya 
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oollieiy. In this * Asansol * boring the equivalent of the Ghusiok scam 
is met with about 205 foot below this nine feet of ‘ shaly coal.* Again, 
in the Kumardih area just south-east of Kalipahari, a 7 -foot seam of 
inferior quality is met with about 220 feet above the Ghusick seam. 

(ii) Within the area west of the Mohishila fault, the up£)cnuost strata of the 

lianiganj measures are of fairly constant thickness, the lowest Panchet 
beds coming in about 200 feet above the above-mentioned 4-foot seam, 
that is to say, about 600 to 650 feet above the Gopalpur-Upper Dhadka- 
Satpukhuriya seam. But the boro-hole to the Ghusick seam shows that 
the Raniganj measures, which overlie it, are of the order of 700 to 750 
feet thick. In order, therefore, to regard these two seams as equivalent 
we must suppose that within a very short distance those uppermost 
llaniganj measures have thickened to the extent of about 200 feet. 
There is no suggestion of any such increase in thickness as we approach 
the Kalipahari area, nor is this borne out by the evidence of these upper 
Raniganj beds in any other part of the field. 

(iii) The difference in character between the two coal seams and the associated 

strata. 

Tho factors that suggest the equivalence of the Satpukhuriya and 
tho Ghusick seams are 

(i) The similarity in comx>oaition of the sections now being worked. 

(ii) Tho occurrence of thick shales above both seams. 

Many other factors, however, point to tho conclusion that the Ghu- 
siok seam occurs at a lower horizon in the upper Raniganj measures 
than does the Satpukhuriya seam. 

As above mentioned, the writer considers tho Satpukhuriya seam 
to be represented by tho 9-foot scam of shaly coal of tho Asansol 
bore-hole, and by the 7- or 8-foot seam of inferior quality in the 
Kuuuirdiha area. Further east, this seam appears to bo of no econ- 
omic im})ortance and when the uppermost Raniganj measures are 
again met with in tho eastern part of the field, ii is impossible to 
say to which of the thin seams, above the Upper Kajora seam, 
the liorizon should be applied. 

X . — Hirakhun - Bharat Chak - Narsamuda — i-foot seam to the south-east 

of Satpukhiifiya. 

About 300 foot above the Gopalpur scam, and 250 feet below 
the top of tho Raniganj series to the west of Asansol, is the 4 ft. 

6 in. Narsamuda seam of Narsamud acolliery. 
^I^Naijamuda-Bharat continues wost-south-westwiirds into 

* the Patmohna area where it is represented by 

the Bharat Chak seam, and, apparently, to the south of the Damodar 



258 


OEB : THE EAHIGAKJ COALEIELt). 


river as the Hirakhun and Nituria seams. To the east of Asansol, 
it appears to be definitely represented by the 4-foot seam of the 
Satpukhiiriya area. ITic latter coal seam occurs 

pahaii scam? ^ above the Oopalpur-Satpu- 

khuriya seam, and at about the same position 
with reference to the top of the Baniganj measures as in the more 
western parts of the field. It has been worked from inclines in 
the area west of Kalipahari. In the more eastern parts of the 
coalfield, north-east of Raniganj, a 3- to 5-foot 
***** ** ****" scam is proved about 260 feet above the 
Upper Kajora seam near Dakshinkhanda vil- 
lage, but further south-east near Tamla, a 4-foot seam occurring 
about 140 feet above what is apparently the Upper Kajora-equiv- 
alent, is succeeded a short distance above by Panchct beds. If 
we regard these thin seams as the equivalent of the Narsamuda 
seam of the west, we must assume a very great decrease in the thick- 
ness of these uppermost Baniganj beds above the Ghusick-Upper 
Kajora scan). 

It is quite possible, however, that those supposed Pancliet strata 
overlap the uppermost Baniganj iiieasures in this eastern area, or 
that the uppermost beds of the Baniganj series are missing. 

The Narsamuda seam and its equivalents appear to be the upper- 
most scam of economic value within the present known limits of 
tho coalfield. 



PART III.— ECONOMIC GEOLOGY. 


CHAPTEB XVI. 


RESERVES OF COAL. 


General Observations and Analyses. 


Coal has been defined as ‘ a compact stratified mass of mummi- 
fied plants (which have in part suffered arrested decay to varying 
degrees of completeness) free from all save a very low percentage 
of other matter.’^ Bituminous coals, to which class at least a num- 
ber of the coals of the Eaniganj field belong, ^ have further been 
described by Dr. M. Stopes,* as consisting ‘ not of mere “ dull ** 
and “ bright ” bands, but of four distinctive 
minou^coa”^* ******’ visibly differing portions, fonning the mass 

of an ordinary bituminous coal*. These vari- 
ous portions include: — 


(1) Fusain , — The equivalent of ‘mother of coal’, ‘ luineral cliarcoal etc., 

of various authors. Occurs as patches or wedges of powdery, readily 
detachable, somewhat fibrous silky strands, llattened parallel to the 
bedding -jilano. 

(2) Durain , — The equivalent of * dull ’ hard coal of various authors. It 

occurs as bands of variable thickness usually lenticular in shape and has a 
close, firm texture, which appears rather granular. 

(4) | * bright ’ coal of many authors. Those constituents occur 

as narrow bands, often lenticular in »ha]K^, and exhibit a hard, glassy 
appearance. The fracture of vitrain is conchoidal. Unlike durain, 
they exliibit marked caking properties. 


Vitrain and clarain apparently constitute the purest ingredients 
of the coal seam. The vitrains of Indian coals have recently been 
studied by Dr. Fermor,^ from whose paper 
the following analyses, referring to the Rani- 
ganj field, have been taken. 


Analyses of vitrain. 


* Dr. M. C. Stopea and R. V. Wheeler. ‘ Monograph on the Constitution of ("oal’. 

Department of Scientific and Indufitrial Research, London (191S). . , 

* Randall has suggested that many of the non-coking Gondwana coals of indin ore 
of a Bub-bitumiiiou. omraotor. ifec. Oeof. fiwir. LVI, p. 229, (1024). 

* Proe. Soy. Soe. Lotid,, Series B., Vol. XC. p. OJ, (1919). 

‘ Use. Oeof. Surv. Ind., LXII, p. 106, (1929), 

( 250 ) 
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Ffjgfgtns of Barakar age. 


— 

1 

Damagafia. 

(Damagaiia 

oolliery). 

Laikdih. 

(Ramnagar 

colliery). 

Ramnagar. 

(Ramnagar 

colliery). 

Begunia. 

(Begunia 

colliery). 


Per cent. 

1 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture 


1-46 

1-31 

1-66 

1-76 

Volatile matter 

30-51 

31-49 

31*90 

31-00 

36-69 

Fixed carbon 


63-94 

65-32 

62-19 

69-34 

Ash ... . 

3-26 

3-12 

1-47 

4-25 

3-22 

Speoiflo gravity 

1-287 

1-286 

1-283 

1-302 

1-294 


VUrains of Raniganj age. 


— 

PoniaJti. 

(Ningah 

oolliery). 

Diehergarh. 

(Laohipur 

oolliery). 

Sarnia. 

(Baidyanathpur 

oolliery). 

Qhiisich. 

(Kalipahari 

oolliery). 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per coni. 

Moisture . 

3-38 

2-21 

9-61 

12-88 

5-26 

0-24 

Volatile matter . 

.38-28 

42-17 

38-20 

34-54 

38-83 

38-18 

Fixed carbon . 

64-50 

61-16 

61-79 


52-04 

53-80 

Ash .... 

3-78 

4-46 


HI 

3-27 

1-78 

SpeciSo gravity 

1 1-307 

1 

1-299 

1-295 

i-:u4 

i-;j00 

1-289 


In the above deteruiinationB the following characters are exeni- 
plified : — 


(a) That there is a very considerable difference in composition between the 

vitrains of the Barakar and of the llaniganj measures ; the former in- 
cluding a decidedly lower percentage of moisture and volatile mailer, 
and a correspondingly larger percentage of fixed carbon. 

(b) In the case of the individual coal seams of the Barakar measures, a similar, 

though gradual increase in the percentage of moisture and volatile matter 
as we ascend the sequence is indicated, though no such variation is 
suggested in the instance of the seams of the Haniganj series. 

It is not Buzprising, therefore, to find that these characters are 
exemplified within the coal as a whole, {see Tables of analyses, 
pp. 272'277) though in a less forcible manner. 
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The coal seams of the Raniganj field, in fact, fall into two fairly 
well-marked groups, which correspond with the major geological 
classification of the measures into a lower 
(Barakar) and an upper (Haniganj) series. 
The characteristics of these two groups are 

as follows : — 


I. Bardkar coals. 


(a) A relatively low percentage of moisture ranging in most instances from 1 to 

3*50 per cent. 

(b) A comparatively low percentage of volatiles, ranging in most cases from 

21 to 30 per cent. 

(c) A high proportion of fixed carbon ranging from about 52 to (54 ix>r cent ; 

a figure around 55 per cent, is often recorded. 

(d) The better quality coals are excellont steam-coals and exhibit marked 

tendencies to form a hard metallurgical coke. 


n. Raniganj coals. 

(а) A relatively high proportion of moisture, ranging from about 3 to 10 per 

cent., though in the case of the Dishergarh seam from 1*35 to 3 cent, 
is often recorded. 

(б) In the case of the better quality seams, the percentage of volatiles is high, 

normally ranging from 29 to as much as 38 per cent. 

(c) With the exception of the Dishergarh and 8anctoria seams of the basal 
measures of the western part of the field, the coals either fail to cake 
at all or produce a very soft, porous coke. Most of the betier quality 
coals are excellent gas-coals, and froe-buming steam-coals. 

The above-mentioned characters have apparently boon borne 
in mind in arriving at the classification limb has been adopted 
])y the Indian Coal Grading Board. In this 
by?he*O^Siiig BolrS*^** classification the seams of the Barakar mea- 
sures are, as a whede, grouped under tlie 
heading of ‘ Low Volatile Coal ^ whilst those of the Raniganj mea- 
sures are described as ‘ High Volatile Coal \ The further cLassi- 
iication into the various grades is as follows : — 

Jjow Volatile, coal. High Volatile coal. 


(Barakar series). 

Selected. — Up to, but not exceeding 13 
per cent, ash, and over 7,(KH) 
calories. 

Grade I.— Up to, but not exceeding 15 
per cent, ash, and over (5,500 
calories. 

Grade 11.— Up to, hut not exceeding 18 
j)or cent, ash, and over (),0(H> 
calories. 

Grade ITT. — Coals inferior to the above. 


(Raniganj stories). 

Up to, hilt not exceeding J1 jx'r rent, 
ash ; over 6,800 calories ; under (5 imt 
cent, moisture. 

Up to, but not exceeding 13 per cent, 
ash ; over 0,3(M) calorics ; under 9 |)er 
cent, moisture. 

Up to, but not exceeding 10 per eent. 
ash ; over 0,<MN) calorics ; under 10 |xt 
cent, moisture. 

Coals inferior to the above. 
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Derivation of ash. 


Constituents. 

Regarding the various constituents of coal, the following obser- 
vations may bo made:— 

Ash 

The ash of a coal seam represents the inorganic contents of 
the coal and (as has been mentioned by pre- 
vious writers including Dr. Fox,^) comprises:— 

P • _ ( (tt) Inorganic substance in the original plants. 

nmiry. Clayey particles laid down with the vegetable debris. 

p (c) Carbonate and sulphide deposited by water percolating 
I along the joints of the coal. 

Stcomlury,-- (d) Matter introduced by igneous action, (sec pai)er by Dr. 

I Fox entitled * Low Phosphorus coking coal In Oiridih 
coalfield**). 

In the case of many of the coals of the Raniganj field, the lateral 
variation exhibited by a nun^ber of the scams is probably attribut- 
able, in the main, to variations in the amounts of extraneous clayey 
mat(}rial, which have been deposited with the vegetable debris during 
the process of sedimentation, rather than to any marked diSer- 
ences in the types of vegetation laid down. Not only is the ash 
injurious to the quality of the seam in that 
it replaces an equal volunic of heat-producing 
coal, and owing to its relatively high specific gravity adds appre- 
ciably to the weight of the fuel, but also, in actual practice, in the 
case of a coal in which the ash exhibits a d^'cided tendency to clinker, 
a proportion of iinbumt carbon is usually included within the res- 
idual ash, thus preventing complete combustion from taking place. 

Moisture. 

The moisture content of a coal, apart from hygrosc opic moisture, 
apT ears to be in colloidal association with the coaly substances, fn 
( onsecj lienee of this, coals of high moisture content have a higher 
specific gravity than similar coals of low moisture 
content. Dr. Fox has indicated,* that high propor- 
tions of moisture decrease the caking properties of coal in a greater degree 
than do large percentages of ash. None of those coals of the Raniganj 
field that include a relatively large percentage of moisture have 


Injurious effects. 


Effect on caking. 
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been found to yield a Lard metallurgical coke. The moisture 
content also lowers the calorific value of a coal, by ul. orbing 
a certain proportion of the total heat evolved for its own 
evaporation and in the form of latent heat. 


Volatile matter. 

Past researches on the combustion of coal have shown that 
coals containing about 20 per cent, of volatile matter yield the great- 
est thermal efficiency, and that the greater 
efficiency. ^**®””®* the proportion of oxygen included in these 
volatiles, the lower the calorific value. Oxy- 
genation can apparently take place during the process of weathering 
of the coal. Such a process at least partially explains the deteri- 
oration of coal in the vicinity of the outcrop and when left exposed 
on the surface for any considerable period. 

The tendency to ignite by spontaneous combustion, greater in 
certain Piuniganj coals than in others, was commented on by Dr. 

Blanford.i This character has been exempli- 
^j^Sponlaneous combus- jn a number of instances in the Raniganj 
field, both in the early clays of mining and in 
recent years. Such cases of spontaneous combustion have resulted 
not only through the crushing of pillars of coal within the mine, 
but during the transportation of large quantities of coal over long 
distances by sea, and in the case of slack coal when piled for any 
length of time in heaps of a greater height than about six feet. 

Another detrimental character of certain Raniganj coals is the 
tendency to disintegrate rapidly when stacked for long periods, 
or during transportation. In this respect the 
Tendency to disin- coals of the Raniganj measures are, perhaps, 
the worst offenders. 


Utilisation. 

The purposes for which the various grades of coal of the Raniganj 
field are utilised, include; — 

1. Steam-raising. 

2. Manufacture of coal-gas. 

3. Manufacture of metallurgical coke, 

4. Manufacture of soft coke. 

6. Powdered fuel. 


‘ Op. eil.. p. 175. 
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1. Steam-raising, 

By far the greater proportion of the output of coal of the Kani- 
ganj held is used for this purpose. The high grade Barakar coals, 
as is the case with those of the Jharia field, are short-flamed coals 
and therefore give better results when used in an ordinary loco- 
motive boiler or in any other type of boiler with a forced draught, 
than do the high volatile coals of the Baniganj stage. This pheno- 
menon has been pointed out by Dr. Coggin Brown in an interesting 

. ,, paper entitled ‘Indian Coal Problems’^ He 

Effect of mixing. ^ 

* But for some purposes a mixture of Dishergarh, Poniati and Jhaiia coals will 
give r('fliilts superior to thoso from either of thorn in isolation and comparable to 
those from Welsh coals ’. 

Correspondingly superior results might be expected by mixing 
Dishergarh and Poniati coal with the low volatile product of, 
say, the Damagaria seam; whilst it is probable that the efficiency 
of the high volatile coals, as a whole, would be improved by blend- 
ing on similar lines. 

2. Manufacture of coal-gas. 

The better quality coals of the Raniganj measures have long 
proved their excellence in the manufacture of coal-gas. Of these, 
the coal of the Dishergarh and Poniati seams is largely used, and 
yields, as a bye-product, a porous coke of good quality. 

3. Manufacture of metallurgical coke. 

Very considerable literature and lengthy discussions have, in 
recent years, centred around the problem of the metallurgical caking 
coals of India, and a number of experiments in the use of various 
seams of the Raniganj field have been forthcoming. 

In 1874, in commenting on a number of tests made with coals 
from Dumarkanda, Sanctoria, Banali, Raniganj and Mangalpur, 
Mr, Hughes wrote as follows ‘Only one of 

.ar y exper men . selected coals, that of Sanktoria 

(Sanctoria) is truly coking.’ In more recent years, the Ramnagar 
seam and the upper and lowest portions of the Laikdih scam of 
Victoria colliery, have proved to give a satisfactory metallurgical 
coke, which has been utilised in the Kulti furnaces. In addition, 
the Dishergarh seam of the western part of the field, on mixing 
witlx suitable proportions of low volatile Jharia coal, has been used 

^ BuU, of Indian Indudries and Labour^ No. 36, p. 28, (Deo. 1026). 
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in oonsidcrable quantity in the production of blast-furnace coke. 
Further tests, carried out at the instigation of Dr. Fox,^ have con- 
Recent tests finned the belief that, with similar blending, 
the Begunia scam also yields a hard service- 
able coke, and these tests have further indicated the possibility of 
tlio use of the low volatile Damagaria seam (at least the lower 
portion, which is of better quality) when mixed in suitable })ropor- 
tions with Dishergarh coal. Up to the present time, the higher 
coal scams of the Raniganj measures and also the lower seams of 
the eastern part of the coalfield, have been proved to yield only 
a relatively soft coke, unsatisfactory for use in ])re8ent-day furnaces. 
In the above-mentioned experiments, a much harder coke was ob- 
tained by heating to 1100® C. than at the carbonising temperature 
of 850® C. 

The following analyses illustrate the composition of certain of 
the coals of the Raniganj field, which have so far proved suitable 
for the production of metallurgical coke : — 


Analyses of coal and asL 


— 

(») 



Per cent. 

Per cent. 

Moistare 


2-25 

Volatile matter 

27-4 

34-11 

Sulphur 

. . 

0-39 

Fixed carbon 


63-64 

Ash — ^Total 

15-40 

10-00 

Ash details— 



Silica 

S-285 

6-050 

x\lumina ' . 

3-953 

2-400 

Ferrio oxide . 

1-760 

1000 

Manganese oxide 

0057 

? 

Lime • 

0-508 

l-OOO 

Magnesia 

0-215 

0-250 

Sulphur trioxido 

T 

? 

Phosphorus pontoxidc . 

0-252 

0-314 

Other constituents 

0-367 

T 

Phosphorus in coal 

0-105 

0-13 


{a) Rainnagar colliery, Ramnagar scam. This coal provided coke to the Bengal Iron 
Co., at Knlti. (A. Dawes Robinson). 

(6)Saltor colliery, Dishergarh seam, (Ash averaged by two analyses of Dishergarh 
warn). Sec. Oeoj. Surv. Ind., LXI, pp. 284-317, (1928). 

> Sec. Oeol. Surv. Ind., LXI, p. 311, (1928). 
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GiUandera Arhvihnol <& Co's Begunia 
colliery, 

]k>gunia scam. 


(Ultimate analyeis on dried sample; 
carried out at the Government Test 


Jfousr, Aliporo, Calcutta). 

Per cent. 

Carbon 

. 70*90 

Hydrogen 

. 4*83 

Nitrogcr 

2*08 

Sulphur 

0*58 

Ash 

. 13*75 

Oxygen (by difference) . 

7*88 

Total 

. 100*00 


Sample of coke made by Ike Bengal Item 
Co., KnUit from coal obtained from the 
Laikdih seam, Victoria colliery , 

(Analysis carried out at the Government 
Test House, Aliporo, Calcutta.) 

Per cent. 

Moisture .... 0*40 

Sample dried— 

Ash 18*00 

Volatile .... 0*40 

Sulphur .... 0*78 

Fixed carbon (by difference) 80*82 

Total 100*00 


Analysis of ash. 
Silica .... 
Tn)ri oxide 
Alumina 

Lime .... 

Magiu^sia 

Alkalies 

Sulphuric anhydride 
Phosphoric anhydrids 

Total 


56 * 5.5 

9-00 

26*.56 

3*.50 

i*o:) 

trai*c 

3*43 

0*44 

100*11 


Silica 
Iron oxide 
Alumina 
Lime 



Magnesia 

Sulphur (as sulphate) 
Phosphoric acid 


44*00 

30*28 

21*72 

1*00 

1*02 

0*0i) 

0*40 


Total . 99*77 


A number of tests have been carried out by Mr. W. Kandall,^ 

on the cleaning of Indian coals by the Froth Flotation process. 

Using the caking coals of the Laikdih and 

menh^ cxpcrl- Ramnagar seams, an appreciable decrease in 

the percentage of ash was effected. In the 

case of the weakly caking and non-caking coals Mr. Randall ob- 
served : — 

‘ Coking coals are those of which the bettor constituents are strong^ coking, 
and ilio inforior constituents are weakly coking or non-coking. In the first class 
coking coals, the proportions of the constituents are such that the coal gives a satis- 
factory coke. In the second class coking coals, the proportions of the constitu- 
ents are such that the coal gives a weak coke of high ash content. Some of the 
more inferior coking coals arc of such quality that they may be regarded as com- 
mercially non-coking. The difference is merely one of a difference in the propor- 
tion of tlio constituents. Flotation can concentrate the better constituents, vit- 
rain and clarain, and eliminate the higher- ash non-ooking ones, durain and fusain. 


Bee. Oeol. Swv. Ind., LVI, p. 229, (1924). 
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Henoe the proportion of clean product, of a quality suitable for coking, which can 
be separated, depends only on the quality of the seam and its hotorogeneons nature, 
t.c., its cleanability. Flotation clean products from second class coking coals 
have given cokes of excellent quality, jind one of the largest iron and steel works 
in India has expressed the opinion that they arc as gf)od as can bo desired,* 

‘ Flotation, or any other process, cannot separate a coking product from a coal 
which does not contain any coking constituents. India has largo reserves of suh- 
bituminous non-coking coals. Their high moisture contents are an indication of 
the fact that they are constituted of vegetable products much less altered th<an 
is the case in the coking coals. The constituents of these sub-bituminous coa's 
are all non-coking, and for this reason the coals arc inoa})ablo of being cleaned to 
yield coking products.* 

4. Manufacture of soft coke. 


Usual method 
manufacture. 


of 


Attention has already been drawn by Dr. Fox,i to the relatively 
extensive manufacture of soft coke (poom-koela) within the Kani- 
ganj and Jharia fields. This industry is practised mainly by the 
smaller colliery proprietors working seams of inferior coal which, 
in the present state of the market, is regarded as unfit for steam- 
raising and other purposes in the natural stat(‘. When converted 
into coke, or semi-coke, however, the product fiiids a ready sale, 
largely for home consumption. The lump coal is stacked in large 
heaps varying up to as much as 2G tons, and is ignitcfl from a hole 
at the top of the heap. The heaps arc then 
covered with a layer of slack and dust coal 
and combustion is allowed to proceed gra- 
dually for about 3 to 4 days until the whole of the coal is affected 
in a greater or less degree. A certain proportion of charred coal, 
and more or less completely burnt coal, invariably results from this 
wasteful method, though if projierly regulated, a cok(i or semi-coke 
of fairly even quality — resembling the product obtained by low 
temperature carbonisation — is obtained, representing from 60 to 70 
per cent of the total weight of coal used. 

Dr. Coggin Brown ’also associates himself with this question 
in the paper to which reference has already been made.® He states 

‘ The first attempts to manufactuiD soft coke on a largo scale umlor scientific 
conditions in India appear to have been made by Dr. 

®*P®*'*®*®**f* 0** ® Edgar Evans at Kustorc colliery in 1020. It is claimed 

acientifle scale. several tons of fii-st class soft coko wore made in 

this retort from non-coking coal of the Tojjosi type, and that this material found 
ready sale.’ 


* CapUdl, July 6th 102S, p. 2 ; and July 12th 1928, p. 58. 

■ BuU. Indian IndusInM dt Labour^ No. 36, (Doc. 1926). 
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The unalyses et the Toposi coal» used, and the soft coke produced 
in the Kiistore experiment arc given as follows : — 


Lump 

Small 

ooal. 

ooal. 



Per t ent. 

Per cent. 

Hoisture 

.3-10 

2*94 

Volatile malU^r 

37*17 

36*39 

Kixed oarbon 

46-85 

46-41 

Ash . 

12-87 

14*26 


Soft poke 
(dried 
sainplc*). 


I'er cent. 

4-58 

66-67 

29-85 


The following analyses of typical Indian soft cokes as tliey appear 
on the market, arc also given by the above-mentioned author (Dr. 
Coggin Brown). 


Amdyscs of ‘ poma koeh \ Raniganj fields 1919, 


No. 

Description. 



Volatile 

matter. 

Moisture. 

Ash. 

Fixed 

carl>on. 

1 

Toposi 



Per cent. 
8*60 

Per cent, 
dried 

Per cent. 
26*8 

Per cent. 
66*7 

2 

Do. 



7*12 

3*76 

29*04 

03*83 

3 

Do. 



6*30 

2*89 

60*92 

43*78 

4 




4*13 

6*00 

42*66 

63*31 

6 

Kalipahari . 



7*21 

6*37 

28*42 

64*37 

6 

Do. 



5*61 

6*60 

37-60 

66*79 

7 

Do. 



6*18 

dried 

37*68 

67*24 

8 

Do, 



6*78 

6*62 

38*00 

66*22 

9 

Jote Janaki 



6*03 

dried 

36*12 

58*86 

10 

Do. 



6*80 

dried 

30*00 

6.3*20 

11 

Do. 



6*00 

6*10 

29*00 

65*00 

12 

Do. 



6*34 

6*70 

23*62 

71*14 

13 

IViposi 



6*18 

8*00 

19*90 

73*92 

14 

Do. 



6*69 

8*10 

32*20 

62*21 

16 




•1*73 

8*10 

37*38 

67*89 

10 

Do. 



8*11 

10*40 

31*32 

60*07 


Average sulphur eoiitejit of ' the above samples : — 


Nos. 1 to 4. Toposi 0*20 

„ 5 to 8. Kalipahari 0*26 

„ 9 to 12. Jote Janaki 0*28 

„ 13 to 16. Toposi 0*26 

(All the aboYo samples were taken from * poors koela * heaps, mode by the native 
process.) 

There is little doubt that a largo scope exists for the expansion 
of this industry on more economic and scientific lines. Could the 
process be extended to the conversion of the slack of the bettor 
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quality coals that, by tlic natun^ of their liability to disint('gratc5 
unavoidably forms a very a])|)roeiab!o porcontago of the cool ex- 
tracted, a useful and valuable product would bo obtained. 

5. Powdered Fuel 

As juilvorisod fuel, the slack of certain llaniganj coals is Ixung 
us(k 1 at the rate of ],(M)() tons piu* montli, by the Tndhin Copper 
Corporation at Mosaboni, Singhbluuu. These coals, regarding which 
details have very kindly been supplied by Mr. Robson, Works 
Superintendent, iiicludci the N(»ga s<^ani of Chapui colliery and th(i 
N^oga or the Siarsol seam of Siarsol colliery. On account of thoir iu’gli 
volatile content, which gives easy ignition ; the refractory ash, wJjich 
prc.v(uits (;Iink'<wifig ; and the low suljdiur content, tlujse coals Inive 
provtid advantjig(u)us to th(i processes of reiinement of tlui co]>pei . 
Other seams of equally suitable character doubtless exist among tlu^ 
high-volatile types of the llaniganj series. 

Again, in several of the rotary kilns of the cement works of 
India, the sIjM*k coal from the Dishergarh and Pouiati seams is 
being used successfully. 


ANALYSES OF RANIQANJ COALS. 

Analyses of llaniganj coals have been carried out by a iiuml)t^r 
of investigators. Among these, the figures published by Mr. Tween, ^ 
as a result of ex])eriment8 jriade during the 
Tween, 7 • 7 . 1870-18711, wore undoubtedly useful in the 

early days of mining within the field. Tn addition to approximate) 
analyses, ho also determined the ])errentage8 of the j)rineipal ele- 
ments within the coal-substance and the ash, though unfoi-tuuately 
no (jah>rific values are given. Jb?, JiowT.vor, includcil a list of the 
specific gravities of the various seajns, which vary from 1*343 in 
the case of the better quality (Saiictoria) coal, to nearly 1*5 in the 
case of the very inferior types. 

In 1898, Professor W. li. Dunstan, published a series of detailed 
analyses of Bengal coals.* Tn bis earlier tables the moisture of the 
coal was included with the j)ercejitage of vola- 
1905*”***"* *"** matter. This error, serious in the case of 

many of the high-moisture coals of the llani- 


‘ Rec. Qeol. Surv. Ind,, X, pp. 156-157, (1877). 

^Indian Agricultural Ledger, No. 14, (1898); ami ‘ 'I'he coal Reserves of India and 
their Development * by Professor Dunstan, Technical ReiX)rt8 and Scientific PaiJorfe*, 
Imperial Institute, (1903). 
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ganj measures, was, however, rectified when a second series of analyses 
wjis published in 1905.^ Calorific values were included in these 
determinations, though specific gravities were unfortunately not 
given. 

In 1904, a number of assays of the coals, worked in the Rani- 
ganj field, were published by Dr. W. Saise.® In this instance, how- 
evor, calorific values wore again not included. 

' Later, in 1910, Lieutenant-Colonel F. E. Cun- 
ningliame Hughes ® made a number of determinations on the com- 
|K)8ition and calorific value of various coals of Bengal and Bihar & 
Orissa. Each of the samples analysed was 
i9fo.””*”*****”* *^”***^** taken from a few lumps only, from 

5 to 50 lbs. in total weight, so that they can 
scarcely be regarded as representative of the seam as a whole or of 
largo sections. The results of both these latter investigators showed, 
however, that the coals of the Barakars difiored consistently 
from those of the Raniganj measures in containing loss moisture and 
generally, also, in having a smaller percentage of volatile hydro- 

carbons. 

The establishment, within recent years, of the Indian Coal 
Grading Board has, however, done much towards solving the 
problem of the quality and classification of 
Board."" Indian coals. Uniform methods of sampling 

and of analysis have been adopted and, as a 
result, a series of approximate determinations, which can safely 

undergo comparison, are now available. In so far as the Raniganj 
field is concerned, these analyses, carried out at the Government 
Tost House, Alipore, Calcutta, during the years 1926 to 1929, arc 
included in the tables that follow (Tables 7 and 8). 

The method of quoting the analyses of the various coal samples is 
as follows. The moisture content is stated, but the percentage of 
ash, volatile matter, and fixed carbon, arc 

calculated so as to total 100, exclusive of 

moisture. Unfortunately, the specific gravity is never given, and 
the nature and colour of the ash only occasionally. The calorific 
value is quoted in terms of calories and is, apparently, calculated 
on a ‘ dried * sample ; so that, in the case of the high-moisture 


Method of analyiis. 


^ Flying Seal Series, No. 364, Imperial Institute, London, 28th July, 1005. 
* Rec, Ged. Surv. Ind., XXXI, p. 104, (1904). 

^ Trans. Min. Qed. Inst. Jnd., V, p. 114, (1910). 
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coalfl of the Kaniganj measures, the figures given are, doubtless, 
appreciably in excess of the actual thermal cihcieiicos of the coals. 
Regarding this method of computation, the Coal Grading Board 
publish the following noto.^ 

‘About 5 grams of the x>owderod sample is dried separately in an Air Oven at 
llO^' C. to oonstant weight. About 1 gram of tlio oveii-dried material is put in 
tho screw pixMSNS and ooniprcsscd into a pellet. This {)cllet is then weighed and the 
oaiorifio value is determined immediately afterwards by tests in a Mahicr-Cook 
Bomb Calorimeter.* 

^ Publication of the Indian Coal Grading Board, p. 6, (1928), containing a list of 
Graded Coals, Copies of tho Act and Itulcs, and other information. 



Table 7. — Coal analyses — Barakar measures. 
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CHAPTER XVn. 


RESERVES (R’ COAL,--eiml<l 


Statistics. 


Earliest estimates. 


185S-1860. 


Output of Coal. 

Rogarding the output of coal from the Raniganj field since the 
conunenccmcnt of mining, a munbor of statistics are available. 

The earliest reference relates to the years 1815- 
1823, during which time an average annual pro- 
duction of 400 tons was suggested.^ Estimates are given by the 
Coal Committee,® for the several years previous to 1845, though 
Mr. Homfray has indicated somewhat higher figures {see page 309). 

What is probably the first series of accurate deductions, refer- 
ring to the years 1858-1860, are given by Messrs. B Ian ford ® and Old- 
ham.* During the latter year, 1860, the out- 
put of the field was 304,094 tons, of which 
171,261 tons were mined in the neighbourhood of Raniganj, and a 
further 80,792 tons in the Singaran valley. This total represented 
about 82 per cent, of the output of coal in India at that time. As 
the years progressed, the output of the Raniganj field steadily in- 
creased, and until about 1897 it comprised more than half of the 
total raisings of the whole of India. With the rapid development 
of the Jharia field, during the latter patfc of the past century, how- 
ever, this proportion fell steadily, and in 1906, 
when the Raniganj output of 3,650,563 tons 
was exceeded by that of the Jharia mines, it represented only 37*32 
per cent, of the total raisings in India. Progress, however, continued 
at a relatively steady rate within the Raniganj field and during the 
recent boom period, ending in the year 1919, the output attained 
the figure of 6,815,126 tons, representing 30*11 per cent, of India’s 
total. As a result of the depression of the year following, these rais- 
ings fell to Tinder five million tons. Relatively steady progress has, 


Recent fis[ure8. 


^ * Notice on the occarrenco of coal within the Indo-Qangetio tract of Mountaina', 
by J. H. Herbert, Asiatic Researches, XVI, pp. 307-408. 

* Coal Committee Report, p. 150, (1845). 

> Mem. Ged. Hvrv. Iru/., Ill, p. 183, (1861). 

* Ibid Mineral Statistics Coal, p. 7, (1861). 

( 278 ) 



BB8BBVE8 OV COAL— STATISTICS. 


279 


however, again set in during the past seven years, so that at the 
present time (1929-30), a total output from the field, of the order 
of 6^ million tons, has again been reached. 

The various statistics for the years following 1860 are to be found 
in a number of publications.^ Unfortunately, in those referring 

Anneal statktlcs ^ greater part of the period 1880-1897, no 
separate figure appears to bo given for the 
Raniganj field alone, so that its output can be only approximately 
computed from the total raisings given for Bengal (at tliat time in- 
cluding large parts of Assam and Bihar) during those years. Con- 
sidering, however, that the output of the field during that period 
was comparatively small, it is probable that the figures, arrived 
at by the writer, diller to no great extent from the actual raisings 
from the coalfield. For the present century, however, accurate 
returns are available. 

Calculating from these various data, the total output of coal of 
all grades from the Raniganj field, during the years 1815 to 1929 
Total out ut (inclusive) is of the order of 180 million tons. 

It is interesting to note that this total agrees 
very closely with the one recently computed by Mr. Barrac- 
lough.* 


Reserves of Coal. 

Various estimates have been given regarding the reserves of coal 
within the Raniganj field. Doubt has never been expressed con- 
„ . .... corning the existence of largo supplies of non- 

reserves. caking coal of moderate and inferior grades, 

though considerable discussion has centred 
around the available resources of caking coal, producing a coke 
suitable for blast-furnace use, and to a less extent, of superior 


' ‘ Tho Coal Rosouroes and Troduction of India ’ by T. Oldham, Ksq. (1869). 

Mem, Qeol, Surv, Ind,, Mineral Statistics, VII, Art. 2, pp. ISl-l.W, (1860). 

* Manual of tlio Gclogy of India * by II. B. Mcdlicott and W. T. Blanfjird, Pt. 3, 
(I8S1), Economio Gcology, (V. Ball). 

Financial and Commercial Statistics of British India, p. 37, published 1004. 
Quinquennial Review of Mineral Production of Indm^ for the. years — 

1S08-1903, JRec. Oeol, 8urv. Jnd., XXXIl, pt. 1, (1005). 

1904-1008, Op, oil,, XXXIX, (1910). 

1909- 1916, Op. eU., XLVI, (1916). 

1914-1918, Op. cit., LII, (1921). 

1910- 1023, Op. dt., LVII, (1926). 

1024-1028, Op, cU., LXIV, (1930). 

•Reo. OeoL Surv. Ind,, LXII, p. 389, (1929). 
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quality non-caking coals. In 1913, Mr. R. R. Simpson ‘ computed 
the total quantity of first class coal — included in the Dishergarh, 
Sanctoria and Sibpiir (Poniaii) seams — at 518 million tons, whilst 
his figure for medium quality coal — included in the Ghusick, 
Rariiganj, Laikdih and Salanpur seams — was 3G0 million tons. In 
comparatively recent years, though previous to the present geological 
re-surv(!y of the fic^ld, tlie reserves of good quality coals have been 
estimated by Dr. Fermor to bo G89 million tons. Just previous to 
his recent work in the Damuda valley coalfields, Dr. Fox brought 
forward certain figures regarding the reserves of caking coals of 
India in a valuable pepor entitled ‘ I’ho Raw Materials for the 
Iron and Steel Industry of India.*- In the light of more recent 
investigations, ho later revised these estimates, and in 1928,® 
included among 


* ilio Indian reserves of coking-co^il of goixl quality, which can bo used, either 
alone or by very careful mixing, for the preparation of coke of metallurgical 
quality,’ 

a total of 159 million tons (approx.) from the Raniganj 
field. In this estimate he included portions of the Laikdih, Ram- 
nagar, and Hogunia seams of the Barakar scries and of the Disher- 
garh and Sanctoria seams of the Raniganj measures. 

At the present time, a number of collieries are exploiting the 
bettor class Dishergarh and Poniati seams, at depths approaching 


Depths of extraction. 


1,000 feet. This figure is oven oxccjoded in a few 
collieries and a deptli of over l,5fK) feet lias been 


reached in the case of the Dishergarl' scam at Parbeliya colliery. 


Largo areas of coal, however, remain undeveloped to the rise of 


these deeper workings. Further to the dip, there is no reason to 
suggcist the discontinuity of the coal seams, though variations in 


the thickness doubtless take place and have boon proved in certain 


instances. Tlier(3 is, therefore, little doubt that with the advance- 


ment of time, deeper shafts will be sunk into the more valuabbi 
seams, whilst those of inferior quality might well be exploited from 
the same pits. The writer hiis therefore decided to calculate the 
existing reserves to depths of 1,009 and 2,000 foot, and to make no 
distinction between the depths to which the various grades of coal 
might bo worked. 


* Mem. Oeol, Sun, Iitd,, XLI, p. 47, (1013). 

> Trans. Min. Oeol. Inst. Ini., XX, pp. 87-lfrl, (1926). 

> See. Oeol, Stmi. Jnd., LXi, p. 312, (1828). 
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Classiricallon adopted 
m present estimate. 


Ill arriving at this ostimato of rcsorvos, ho 
proposes to divide the coals into the follow- 
ing three classes 


(1) Caking coal of superior quality. 

(2) Non-caking coal of superior quality. 

(3) Coal of inferior quality. 


Within class (1) are included those seams, or portions of seams, 
tJui coal of which has proved cither alone or when carefully mixed 
with a strongly caking coal, to yield a hard coke suitable for me,tal- 
lurgiial purposes. These seams ineJude the Ramnagar, liegunia, 
Sanctoria and Disliergarh seams, and certain si'ctions of the Laikilih 
S(‘.a.m, within various limited tracts of the coallicdd. Thij division of 
thti remaining coal seams into classes (2) and (3) has l)e,en based 
largely on the classification adopted by the Indian Coal Crading 
Board. Of thes<^ seams or sections of seams, which comprise the 
non-caking and weakly-caking coals of the Raniganj field, those 
regarded as of ‘superior quality’ are ineliKh^d, in at least tlicj 
majority of analys<‘8, within either the selected grade or grades I. 
of tlie Grading Board’s classification. Those of class (3), on the 
otln^r hand, often fall below the s])ecifiration required for grade I 
Needless to say, it would, in this instance, bo almost impossible 
to follow rigidly the Grading Board’s cJassification, for in many 
cases the same coal seam has proviid to belong to diffi^reiit grades at 
collieries not far distant from one another. For exami>Ic, portions 
of the Manoharbahal-Kana-Poriarpur-Satgram s(jajn have in a 
number of cases been iiududed in grade I, though in other instances, 
it fails to come up to this standard. Since the seam has also proved 
to 1)0 relatively inconstant over certain areas, it luis been relegated 
to th(J class of ‘ inferior (piality ’ coals, though we,re one conqniting 
the reserves in greater detail, the seam, within certain limited 
areas, might well be included within the class of ‘ superior quality ’ 
coals. 

Since a certain thic;kncss of coal is often left in the roof durhig 
the process of extraction, the full thickness of the various coal seams 
has not been reckoned in this estimate. Nor- 
thlcknm of seam. mally about 80 per cent, of the total thickness 
of coal has been allowed, though in the case 
of certain of the thinner seams or sections of seams where the coal is 
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of tho convoniont workable thickness of about 6 to 7 feet, as much 
as 90 per cent, has boon includofi in the calculation. In the case of 
tho thick seams, however, particularly in those instances where 
data regarding the quality of tho different sections are not available, 
a much smaller percentage of the total thickness of coal has been 
included. It is, therefore, more than probable that these computa- 
tions err on tho side of an under-cstimJitc, and that appreciable 
quantities of coal, which arc now included within the ‘ inferior * 
class, will ultimately prove to be of ‘ superior ’ typo. 

Allowance has also been made in the case of those areas that 
are markedly affected by complex faulting or igneous intrusion. For 
this reason, certain tracts of the Barakar mca- 
igneous i?tru8ion!'^ sures have been excluded entirely, whilst in 
the case of others, an allowance of as much as 
50 per cent, has been made. No very appreciable loss is incurred in 
the case of many of the more definite faults. A deduction of fiv(5 per 
cent, has, however, been made on the total quantity of coal, which 
exist<xl previous to the commencement of mining, in order to provide 
for the loss entailed by those igneous intrusions, which are scattered 
within tho measures. 

In tho case of the caking and superior quality coals a moan 
specific gravity of 1*375 has been assumed, whilst in the case of 
Specific gravity and those of inferior quality an average of 1*4 has 
been taken. Whore the inclination of tho seam 
is greater than 5® an allowance has also been made. 

On the above-described basis of calculation, estimates represent- 
ing tho total quantities of coal, which existed within tho various 


Final calcuiations. 


seams previous to thp commencement of min- 
ing within the coalfield, within depths of 1,000 


a?id of 2,000 feet have bc?n arrived at on tho evideiico of the now 


4-incli geological maps. From this original quantity, the amount 
of coal that has already been exploited, or which is unlikely to bo 
recovered, has been subtracted. Since, on account of the absence 
of plans of old workings, it is impossible to apportion this amount 
accurately among tho various individual coal seams, this deduction 
can only be made from the total amounts of coal that existed 


within the field. An attempt has, however, been made to appor- 
tion this total quantity of extracted and unrecoverable coal among 
the throe different classes into which the Raniganj coals have been 
divided. 



RBSBRVBS OF COAL— STATISTICS. 


It has previously been meutioued that the total quantity of 
coal, of all grades, extracted in the past from the Uaniganj 

Lofses during cxtrac- about 180 millions of tons. In 

Hon, etc. addition to this amount of coal niisf’d, largo 

quantities have doiiljtless been lost during the 
process of extraction, by fires, collapses, ineflicient m(*,thods of min- 
ing, theft, etc. Mr. Barraclough has shown ^ that the amount of coal 
lost by fires and collapses, expressed in proportion to tlio amount of 
coal obtained, is, in the case of the Raniganj field, 7 '73 per cent. 
The losses that accrue during the process of extraction are more 
questionable and have been placed by some authorities at 33 per cent, 
and by others at as much as 50 per cent. The writer proposes to 
follow the course adopted by Dr. Fox, in the case of the Jharia field, 
and to regard the total amount of coal rendered unavailable as 50 
per cent, of the total quantity obtained from the field. The total 

^ , . - , „ , amount of coal exploited within tlie Raniganj 

noKl since the commencement of mining is, 
therefore, estimated at 270 million tons. Regarding the apportion- 
ing of this total amount between the three dillcrent classes under 
which the reserves are estimated, the following proportions are 
suggested : — 

(1) Caking coal. 30 per cent. = 81 millions of tons. 

(2) Non-caking coal of 10 per cent. = 108 millions of tons. 

superior quality. 

(3) Coal of inferior quality. 30 per cent. = 81 millions of tons. 


In this connection it may be mentioned that, although the scams 
of caking coal are few in number, the Dishergarh and Sanctoria 
seams, which are included* in this class, have been exploited to a 
large extent, and have represented a big percentage of the total 
output during th«» past 60 years. 

Calculating on the above basis, the original quantities of coal 
included within the seams of the Raniganj field to depths of 1,000 
and 2,000 feet are set out in the following tables in the three above- 
mentioned chisscs ; — Ciiking coal of superior quality, non-caking coal of 
superior quality and coal of inferior quality. From the totals of 
these three classes the amounts that have already been exploited 
have been deducted, the resultant quantity representing the total 
reserves of coal of the three separate grades. 


^ Bee, Oeoi, Sum, Ind„ LXlh 3S9, (1920). 
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Since u certain, relatively Hinall, proportion of the output has 
been ohtaiiuul from (hiptha greater than 1,000 feet, it is probable 
that the Tosorves, which refer to that depth, are slightly underesti- 
mated. 


Table 9.— ^1) Cakimj coal of superior quality. 



OjllGINAL QUA^JTJTY 
(Exphessei) in tonn). 

Nuino uf twain. 

To a do]ith 
t>f 1,000 feet. 

To a (lepMi 
of 2,000 feet. 

KaiTiiiu;;ar . . . . . . • 

l.iiik<lih ........ 

........ 

Sanrforia ..... . . 

Diahcrgarli ........ 

12,000,000 

IS,:M3,000 

12,1J>.'1,000 

i:i,:i;io,(K)o 

joo,8.^):i,()00 

22,227,(MM1 

;J1,29S,<HH) 

20.072,(M>0 

i:i,:i:{o.ooo 

287,372,000 

Original t-ntnl : . . . . 

Amount alrL‘a<ly ex{>loiie(l 

102, 701, (HK) 
81,0(X>,000 

330,90r»,(KX) 

81,000,000 

PliKSKNT UKSKRVES 

81,791,(XK) 

249,90.5,000 


Table 10. — (2) Non-caktug coal of superior quality. 


Name of seam. 

OjtlCJlNAL QUANTITY 
(kxprkhmed in tons). 

To a depth of 
1,000 feet. 

To a depth of 
2,000 feet. 

Dainagaria — Salanpur ‘ A ’ 

Goiirangdi — Ka.sia ....... 

yhaiiipwr ‘ 5 ’ — Lailulili- Baliira ‘ 3 ' 

'I’op Fntka— (3mneh — Bvgunia .... 

.Sati<d.nriA-l*uniati ....... 

DiHliorgarh ........ 

Saiiila 

Haghiinathbaii ....... 

Jambad — Bowrlali ....... 

Nega — Haniganj— Lower Kajora .... 

Oil usiek- Siareol— Upper Kajora .... 

Satpukhuriya 

62,006,000 
24,47.5, (KK) 
4.3,ir)6,(K)0 
27,294, (KXl 

170.33.5.000 
29,060,000 

131, 582, (KK) 

8.764.000 

132.090.000 

261.768.000 

172.226.000 

8.891.000 

99,1.56,<XH) 

43.020.000 
113, 736, (KK) 

67.078.000 

324.379.000 

162.170.000 

131.682.000 
8,764,(XK) 

132, 000, (KX) 
307,490, (XKl 

300.374.000 

8.891.000 

Original total 

Amount already exploited :..... 

1,071,644,000 

108,000,000 

1,678,730,000 

108,000,000 

Present reserves : 

963,644,000 

1.670,730,000 


I 
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Table 11. — (3) Goal of inferior quality. 


OrUJINAL QUANTITV 

(expressed in tons). 


To a depth of 
1.000 feet. 

To a dcptii of 
2,000 feet. 

Original total ; 

1 

4, 712, 142, (KH) ^ 

6,040,291,000 

Amount alroacly exploiknl 

81,000, (KX) 

81,000,000 

J’RERKNT UESRRVES 

4,031,142,000 

0,869,291,000 


The following notes regarding the considerations involved in the 
nhovo estimates might he recorded. 

Ill the case of the Damagaria-Salanpur * A ’ seam, only the 
lower portion of the seam included within the Damagaria-Banhirdi 
area, and to the dip within the Bahira tract, 

* A **80?”*^'^***"**'**^ regarded as of superior quality. It 

is well known that the seam decreases in 
quality in the vicinity of its outcrop to the east, though no informa- 
tion is available regarding the nature of the coal to the dip of these 
outcrop workings. To he on the safe side, therefore, this latter coal 
has been included among the inferior grades. 

Concerning the anic unt of caking coal included within the Laikdih 
and Bamnagar scams, in the case of the former, a thickness of 12 feet 
has alone been regarded as of metallurgical 

laikdih and Ramna- Jn addition, only the areas between 

^ar seams. ’ tci. 

the Barakar nver and th(i dip-fault, wbicJi 

separates Lalbazar and Bahira collieries, have been included in this 

estimate, due allowance being also made for the extensive mica- 

peridotite sill intrusions of the Barakar-Balltara area, and for the 

strike-faults, which run south of Beguiiia village. Similar allowances 

have l)(*en made in the case of the Begunia seam. 

In the c^se of the Sanctoria seam, the area north of the Damodar 
river, to the west of Chhota Dhcmua (Chhota Dhemo) has alone been 

Sandorla-P o ii I a < I in the above estimate of caking coal, 

seam. The area east of Chhota Bhemiia, to within a 

short distance of Chinchmia colliery has, on account of the proved 
existence of mica-peridotite intrusions, been entirely excluded. In 
the case of the Poniati seam, the estimates are again limited by the 
evidence of the marked thinning of the coal seam both to the east 
and to the dip, within the Damodarpur-Banali area. 
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The caking qualities of the Dishergarh seam, at least as for east as 
Bara Dhemo and as far south as Saltor, have been amply demonstrated. 

The quality of the seam to the dip, at 

Dishergar scam. Parbeliya collieiy, is equally good and there is 
no reason to suggest its deterioration at greater depths. To the 
south-west of Deilya (Deoli) the coal is somewhat inferior, though it is 
quite possible that further to the dip it will be foimd to have improved. 
Excluding the area with intrusions between Sitarampur and Gan- 
rui, the writer has, therefore, regarded the coal within the area north 
of the line of the Deoli-Murulia fault as of caking quality. A portion 
of the seam to the south of this fault has been included in the ‘ supe- 
rior quality ’ coals, though it is quite possible that this also may 
prove to be of use in the production of metallurgical coke. Should 
sucli prove to be the case, the reserves of caking coal would be very 
materially increased. It is also probable that within the area of 
Eaniganj outcrops between Gorangi and Biharinath hills, the Disher- 
garh seam will be mot with at a depth of not more than 2,000 feet 
{mi page 19^^). 

In the north-eastern part of the coalfield, the Samla seam has boon 
proved over a fairly wide area. On account of the lack of deep bore- 
Samla seam holes to the dip, no allowance has been made 

for the possibility of the continuation of this 
seam beyond a depth of 1,000 feet, while only the lower section of 
the seam has been regarded as of superior quality. 

In the case of the Eaghunathbati seam only the limited area 
between Luchhipur and Sarakdih and for a short distance to the 
Raghunathbatl seam, dip, has been included in class (2). 


Only the lower 12 to 14 feet of the thick Jambad-Bowlah seam 
havi*^ been included in this estimate of superior coals, though it is 

. ^ . . probable that other sections of the seam will 

Jambad-Bowlah seam. * j. x, t j i-x m .i. ^ 

prove to bo of good quality. To the east, the 

seam appears to decrease somewhat in thickness and in quality and 

has therefore, in the unproved area east of Bankola, been excluded 

from the class of high grade coals. 

The Nega-Raniganj-Lower ELajora seam, together with the 
Ghusick Siarsol-Upper Kajora seam, persists over wide areas to the 
north of the Damodar river with remarkable 
seainf.* Ohusick constancy, large portions of these areas being 
so far undeveloped. From 7 to 9 feet of each 
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of these seams havo been reckoned in the estimate of superior coals. 
In the case of the Satpukhuiiya scam, only the coal of the area in the 
vicinity of Satpukhuriya has been included in this class. 

With regard to the inferior quality coals, the calculation has been 
largely limited to those seams or portions of seams that have, at 

Inferior coal certain parts of the coalfield, proved of 

economic value. In the case of the thicker 
coal seams, a reserved estimate of the thickness of sucli workable coal 
has been allowed. Were one to include in this calculation tho total 
thickness of inferior coal, which has been indicated from bore-hole 
records to exist within tho measures, tho total reserves would prob- 
ably be more than double that wliich is given in the above estimate. 
Such, however, would be mish;ading, for it is probable that a consid- 
erable proportion of this so-called ‘ coal * will prove of too inferior a 
quality to be of economic value. 

Reviewing the coal reserves of the Raniganj field (as included 
within the above table), it is observed that the quantity of coal that 

- without udwixUiTc yields a coke of metallurgical 

toncluillnj( remarks. ^ Ramnagar 

and portions of the Laikdih scams, is decidedly small. Adding to 
this total, however, those reserves of good quality coal which, when 
mixed with a strongly-caking low-volatile coal, have proved to 3 deld a 
valuable hard coke, the quantity — derived largely from the Dishergarh 
seam— becomes immensely larger and of very appreciable importance, 
reaching a total of nearly 82 million and 250 million tons within 
depths of 1,000 and 2,000 feet, respectively. 

In the class of other superior quality coals, the greater proportion 
of which are non-caking, reserves of about 9C3J million and 1,570| 
million tons, within depths of 1,000 and 2,000 feet respectively, are 
suggested. 

Of inferior quality coals, the present estimates fuUy confirm the 
conclusions arrived at by early investigators ; namely, that the 
reserves of this type are enormous, probably unlimited in so far as the 
coal-mining industry is concerned. 

It is not proposed to enter into tho question of what proportion of 
these valuable coal resources are likely to be rendered available for 
public use during future years. The answer to such a question 
obviously hinges on the methods of mining that will be adopted 
during the process of extraction of these reserves. It is, however, 

u 2 
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Well knowD to all who arc closely acquainted with the present coal- 
mining industry of India, that without considerable advancement, 
of which the principal is, probably, the adoption of sand-stowing as a 
general rule, a very appreciable and important proportion of the 
above totals will be lost entirely during the exploitation of the re- 
mainder. 



CHAPlER XYIli. 

DEPOSITS OF IRON-ORE. 

At one tinie^ previous to the discovery of the more valuable pro- 
ducts of the Singhbhuxu areaj the deposits of iron-ore that exist 
within the Kanigani coalfield ranked highly as 
a possible source for the future establishment of 
a large iron industry in Bengal. Unfortun- 
utely, this early optimism has not so far been justified, for, only to a 
v^ery limited extent have these ores been proved to be of economic 
worth. That these deposits were, however, used on a relatively large 
scale by the agarias in the old days, is evidenced by the number of 
large mounds of slag and refuse that are found scattered at inter- 
vals over various parts of the coalheld. 

These deposits of iron-ore include : — 

(i) Clay-ironstones of the Middle Damudas. (Ironstone Shales), 
^(ii) Lateritic ores of the eastern portion of the coalfield. 

(iii) Magnetite ores within the metamorphics a short distance 
south of the coalheld. 

The details of these various deposits are as follows : — 

(i). day-iromUmes of the Middle Damudas, (Ironstone Shales), 

The earliest official reference to these deposits, as a possible source 
of QIC for the manufacture of iron, was included iu the proposal to 
Government by Messrs. Motto and Farquhar, in 
1777**^^* * i’arquhar, p efforts of these early 

pioneers were, however, attended with no suc- 
cess in so far as the Baniganj field was concerned. 

In 1850, the deposits of the eastern part of the coalfield were 
reported on by Mr. David Smith who, at the instigation of Govern- 
ment. was deputed to curry out an examination 
David Smith, IS56. . • f • n, ...roi i wia 

of the iron-bearmg areas of Bengal.^ Mis 

efforts were largely confined to the * Barrool field between Churulia, 
Jamsol and Sattar, where, about half a mile west of Barul village, he 
, , sunk a shaft to a depth of about 52 feet in the 

Barrool field. Ironstone Shale measures. Within the top 32 
feet of strata four seams of clay-ironstone were encountered, of au 

^ Mr. Mavid Smith^e Kepozt to tho Govemincnt of Indiiii on Iho Coal and Iron distrioto 
of Bengal, pp. 70-79, (1860). 
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aggregate thickness of 18 inches, together with a 62-mch band of 
‘black-band’ ore, all of which he regarded as being of good quality, 
capable of being used in the blast-furnace. In the lower part of the 
shaft, another scam of ore was proved, 28 inches in thickness and 
yielding 42 per cent, of iron on analysis. He estimated that the de- 
posits of this portion of the coalfield would yield 6,400,000 tons of ore, 
per square mile. This calculation was apparently based on the 
assumption that all the beds of ore, which had been proved within the 
shaft, would continue in thickness throughout the whole area. 

Mr. David Smith also noted the occurrence of three or four scams 
of ore within the Ironstone Shales of the ‘ Taldanga field lying Ciist 
* T w r w » Barakar river between the 146th and 

a anga la . 148th milestones of the Grand Trunk road ; 

together with a band of ore, which was being worked by the native 
smelters about miles west of the Barakar, evidently within the 
Barakar measures. He was, however, in favour of the establishment 
of iron-works withui the vicinity of cither Raniganj or Barul, the one 
area containing coal (which he regarded as suitable, provided it were 
used in the raw condition in a furnace with a blast heated to 600° F.) 
and the other including iron-ore in ‘ inexhaustible abundance ’. 

In 1860, Dr. Blanford, during the course of his survey, briefly 
describees the deposits of the Middle Damuda measures. He points 

r I inaccui-acy of Mr. David Smith’s 

Blanford, I860. i.- .i. x r • x 

assumption that the scams of ironstone are 

necessarily conimuous throughout the whole of the Ironstone Shale 
area. In the case of the exposures near Janisol, he notes the occur- 
rence of 26 bands of ironstone included at intervals of from six inches to 
10 feet fiom each other, and varying in thickness from two inches up to 
about one foot. These bands were exposed within a total thickness of 
150 feet of the measures, so that the ironstone represents about one- 
seventeenth of the whole. This, he regards as probably about the 
average for the upper part of the measures, h^om a number of 


analyses, he illustrates the variability of these ores as regards the 
percentage of iron that they contain, ranging from 18*00 to 53*96 
per cciiit. lie observes that this proportion differs considerably 
even in the case of specimens taken from about the same locality. 

During the latter part of the year 1872, Mr. H. Bauerman, who 
had been sent out by the Eight Hon’blo the Secretary of State for 


Bauerman, 1872. 


India, visited the more important iron-yielding 
districts (amongst others, the Baniganj field) 
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with a view to giving a definite opinion on the feasibility of establish* 
ing ironworks in India. Kegarding Mr. Bauerman’s visit Mr. Medli- 
cott writes^ : — 

* Mr. Bauerinan has simply restated the case that, under oxistin;' 

circumstances, the Raniganj coal field is the most promising place for a trial, the 
principal defect there being the flux.* » 

In February 1874, Mr. W. II. Hughes published a comprehensive 
‘ Note on the Raw Materials for iron-smelting in the Raniganj 

Hughes, 1874 fiold.’^ Regarding the resourcos of iron-ore, 
Mr. Hughes estimated an average of oiks foot in 
every 10 to 12 feet of shale, and taking the total thickness of the 
measures as 1,000 feet, he calculated a supply of ore of the r)rdoi‘ of 
200 million tons in every square mile. In a further note, published 
the same year,^ he includes the following table of analyses of samples 
of ironstone collected in the western part of the coalfield. 


Table 12. 


— 

Begunia 
No. 1. 

Begunia 
No. 2. 

Boldih. 

Clialbulpur. 

Kulll. 

Malivkoia. 

1 Sibpur. 


Per cent. 

Per cent. 

Per ( cnt. 

Per cent. 

Per cent. 

Per cent. 

Pt r cent. 

InsoliiLlc . 

13-0 

10-0 

20-4 

14-8 

19 0 

18-8 

21-2 

(Silhua) . 

(ll-O) 

(H-O) 

(16-8) 

(12-1) 

(10-1) 


(17-0) 

Sesquioxide of I'o 

C5-41 

53-2 

52-28 

00-45 

00-1 

02-92 

43-82 

Protoxide of Pu 

.. 

13-18 

1-08 



.. 

8-92 

Alumina . 

0-25 

407 

5-80 

4-7 

5-8 

3-9 1 

5-17 

LImo 

0-8 

1-0 

4-0,3 

2*21 

2-9 

2-88 

3-36 

Miagnesia . 

0-7 

0-85 

1-8 

(«) 

0-0 

in) 

(•) 

Phosplioric acid 

0-71 

0-57 

1-43 

2-05 

2-2 

2-57 

2-3 

Sulphuric acid . 


0-5.5 


(a) 


(a) 

(a) 

Lobs on Ignition 

13-5 

ICO 

13-2 

y-0 

0-2 

10-2 

14-4 

Total 

101-0 

100-32 

100-15 

U8-81 

100-7 

101-28 

99-17 

Metallic Iron . 

45-80 

47-72 

37-43 

10-5 

12-28 

I l-o;i 

37-00 


(a) A little magnesia and sulphuric acid occur in the Chalbalpur, Cbiiiakiiri, and 
Malakola ores. Being small it was not quantitivciy determined. 

^ Rec. aea:8unf. Ind^ VIT, p. 0, (1874). 

* Op, eU, p. 20. 

* Op, oA. p. 122. 









^ 1)2 


G£E : THE RANIOAKJ COALFIELD. 


All abstract of the phosphorus contained in these samples shows 
that the minimum quantity is 0*232 while the maximum is 1*122 per 
cent. He observes that the proportion of iron is much larger than 
that contained in the bulk of the ores in England. 

In 1913, Mr. Walker^ in his ‘ Note on the Geological Re-Survey of 
the Raniganj Coalfield included a further table of analyses (supplied 
by the General Manager, Bengal Iron & Steel 
* * Co., Ltd., Kulti) of the iron-ores of the Iron- 

stone Shale measures. This table of analyses is reproduced iu Table 
13. 

The site of the Barakar Iron works was originally chosen on 
account of the proximity of both coal and^ore deposits. The outcrop 
of the Ironstone Shales stretches cast and west 
stonSliJwtS™"' from the works, and for many years the clay 
ironstones from these beds constituted the only 
supply of ore used in the blast-furnaces. After 1906, these Raniganj 
ores wore first mixed with pure magnetite from the deposits of 
Turamdih, south of Tatanagar, but since 1914, tlio employment of 
the clay-ironstones has been totally discontinued. In 1913, Mr. 
Walker mentions, ‘that roughly 7,000 tons of iron-oro, drawn from 
the Ironstone Shales, were used annually in the furnaces’, at Kulti. 
The ore mainly included the partially oxidised rectangular boulders 
of reddish-brown ironstone that were collected from the weathered 
surface of the Ironstone Shale measures. 

As has been previously observed, these measures include a total 
thickness of about 1,200 feet of shalfc?=» with ironstone, and reckoning 
also those areas that are hidden by a capping 
of soil or alluvium, their main outcrops between 
the Barakar and Adjai rivers comprise a total 
area of about 44 square miles. The bands of clay-ironstone are by no 
means regular in habit. They occur at intervals of a few inches to 
several feet, and vary in individual thickness up to about 18 inches. 
Lateral variation is marked witliiii the individual bands, which are 
often lenticular in shape and pass laterally into ‘ black-band ’ ore, 
or into the grey carbonaceous shales that constitute a largo propor- 
tion of the measures. As certain bands die out, however, others 
usually come in at slightly different horizons so that the general 
average percentage of ore remains approximately the same. Grey 
shales, approaching indurated fireclays in type, also occur at intervals. 

> Trane. Min. Qed. Ind., VII, p. 276, (1013). 


ilic Ironstone Shale 
ores. 
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Tablk No. V\. — Analyses of ironstone. 


Locality andnambcr of aJialyscs, 





West of the 
Baraka r 
extending to 
the Pandra 
Estate. 

Local ore 
from near 
Kulti up to 
Ethora. 

I Churulia area 

from .Tamagar 
to Toposi. 




6 ana ly see. 

1 

6 analyses. 

7 analyses. 

Iron — 





.• Maximnin valuo . 



47-70 

43-40 

4.3-60 

Minimum value . 



39-00 

41-30 

41-80 

¥P Average valuo 

m 

Silioa — 



45-25 

42-41 

42-91 






« Maximum value . 



21-80 

19-40 

17-40 

Minimum value . 



J8-40 

16-70 

16-00 

Average value 



19-90 

17-66 

16-70 

PhosplioruH — 





1-15 

Maximum valuo . 



1-37 

0-86 

Minimum value . 



o- 2 :i 

0-79 

0-64 

Average valuo 



0-44 

0-82 

0-90 

Manganese — 





3-62 

Maximum valuo . 



1-60 

1-90 

Minimum value . 



0-67 

1-61 

2-56 

Average value 



0-93 

1-78 

2-85 

Moisture — 





5-10 

Maximum value . 



.2-20 

1-90 

Minimum value . 



i 100 

1-00 

1-30 

Average valuo 


i 

: 0-68 

1-80 

2-84 


In depth, the ore is of a greyish colour, and, as has been suggested by 
Dr. Eermor,^ it is apparently largely composed of carbonate. Within 
a few feet of the surface, howovt^r, these grey ironstones undergo 
oxidation and weather into rectangnlar-sliaped blocks of a reddish- 
brown colour. It was these oxidisecl ironstones tiuit were ajiparently 
used with considerable success in the Kiilti blast-furnaces. No 
recent information is, however, available regarding the nature and 
quality of the hydrated and less-oxidised ores, which continue to the 
dip of these outcrops, and in consideration of the ccourrence of 
immense deposits of high grade hematitic and nuignctite ores within 
other parts of north-eastern India, it is very doubtful whether the 
Ironstone Shale products will again prove of economic value for 
many years. 

‘ Trana. Min, Oeol. /iwL Ind., XX. p. 363, (1926). 
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Without further information regarding the probable utility of 
these deeper deposits, it is therefore impossible to arrive at any 
definite figure regarding the reserves of work- 
Reserves of ore. iron-ore within this area. That large 

quantities exist, of a type suitable for the production of iron, is un- 
doubted, though the practicability of exploiting these reserves under- 
ground, is, at least for many years, more than improbable. 

In addition to these measures, similar hematitic clay-ironstones 
occur in minor quantity associated with the shales of the middle and 
Ironstones of the Barakars, particularly in the eastern part 

Barakar and Ranixan) of the coalfield ; and to a small extent within 
measures. upper Raniganj strata. These ironstones have 

been used in the distant past by the native smelters of the indigenous 
iron-industry. 


(ii) Lateritic ores of the eastern portion of the coalfield. 

The nature and extent of these lateritic deposits have already 
been described. On the whole, they are highly siliceous and pass 

HI hi siliceous laterally into quartzitic conglomerates the pebbles 
of which are enclosed in a hematitic matrix. 
These ferruginous laterites were regarded by Mr. David Smith as 
‘ valuable ore * which could ‘ be advantageously used with other clay 
ores of the districts in the manufacture of iron.’^ This view has, 
however, j^roved to be unjustifiably optimistic, for the ores have so 
far i)rovcd to contain not more than about 25 per cent, of iron, and 
it is very doubtful whether oven this figuio would be reached in the 
case of the greater proportion of the deposit. 


{Hi) MoAjmtite ores within the metamorphics a short distance south of the 

coalfidd. 

Outside the actual limits of the coalfield, within the metamorphics, 
Dr. Blanford^ notes the occurrence of:— 

* very rich depoBits of magnetic iron associated with metamorphic quartzite just 
beyond the south boundary of the field, near the village of Tituri, about 2 miles west 
of Beharinath Hill. The ores occur interlaminated with the quartzite and gneiss, 
in bands varying in thickness from 3 inches to 2 feet. They are very pure, and con- 
tain from 60 to 70 per cent, of iron.’ 

' Mr. David Smith’s Report to the Govemment^f India on the Coal and Iron districts 
of Bengal, p. 76, (IS66). 

■ Mm. Ged. 8wv. Ind,, HI, p. 193, (1861). 



CHAl^rER XIX. 


DEPOSITS OF FIRE AND OTHER CLAYS. 


(a) Fireclay. 

A number of seams of liroclay of very good quality occur within 
the lower and middle measures of the Barakar series. They have 
been extracted for a number of years and used 

Occurrence within manufacture of firebricks at the various 

Barakar measures. , ... . 

works withm the coalfield. Tlic scams vary 

up to several feet in thickness and are usually associated with hard 
massive grits and sandstones, constituting an over-burden that is 
very expensive to remove. These overlying rocks liave so far 
impeded the exploitation of the seams to any great distance beyond 
th(i actual out(Toj), thougli on account of the limited occurrence of 
deposits of a high grade quality, it is anticipated that the extension 
of these workings underground will be fouiul necessary at no distant 
date. It is probabhj that, at least in some instances, the seams of 
fireclay will thicken to flic dip. In some cases, the clays grade into 
(jarbonaccous clays and impure coal, and in tlwj instance of the 
weathered outcrop of the Damagaria coal seam, the coal of the upper 
and middle portions of the sc'am appears to pass up into grey clays, at 
least ajiproaching fireclay in appearance. 

The principal areas Avithin which these beds occur, include the 
outcrops of the Garplialbari-Dahibari grits and coal measures to the 
north and south of the Kudia nala ; the equiva- 
lent rocks to the south-east of Damagaria ; 
the lower measures of the KadbabalJavpur-Shyamdi-Pahargora area; 
the Ramdhara-Kantapahari area ; the Garh Dliemo-Churulia area ; 
and the lower Barakar outcrops of the Trans-Adjai area. 

Mention has already been made of the occurrcnc<^ of these deposits, 
by Messrs. Hughes and Mcdlicoit,^ whose report-, regarding the 
quality of the fire,bricks, which were nianufac- 
Previous note on lured from the clays, was highly favourable, 
anigan] firebricks. industry is at tlic present time in a flourish- 

ing condition and the products obtained have been proved amply to 
satisfy the requirements of the present iron and steel trades €»f India. 


localilles. 


1 Jtee. Ck(4.,S%ni, Jtid„ VUl, p. 18, (1876>. 

( 285 ) 
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In addition to these deposits, thick seams of shaly days, including 
various percentages of carbonaceous matter, occur within the coal 
measures of the llaniganj held, and bands of 
Occurrences of car- clay-shale, approaching indurated fireclays 

bonaceous clays. ^ appearance, crop out within the Ironstone 

Shale measures on the north side of the Grand Trunk road to the south- 
west of Kulti. The suitability of certain of these deposits, after being 
calcined, is so far unknown, though it is possible that, with the ex- 
haustion of the known outcrops of the purer types of fireclay, attention 
will have to be paid to the above-mentioned deposits. 

Analyse. 0i fireclay.. analyses of good quaUty fireclays, 

^ (worked by Messrs. Bird & Co.) are as follows : — 



Gourangdi, 

Fallubari, 

SiOj, . 

AljjO, ... 

I’ojOa . 

CaU . 

MgOj . 

.Na,0 . 

K,U . 

Lobs uu igiiitiua . 


Per ceat. 
5U-48 
35*06 
0*64 
0*33 
0*20 
^,0*04 
1.1*09 1 
12*12 

Ter ceut. 
53*58 
^30*88 
0*68 
0*28 
^0*22 
0*26 
,1*16 
,12*98 



99*96 

100*02 

(AiuilyBCB by l>r. E. jSpoiicer.) 



(b) Other days. 

'i'hese deposits include the carbonaceous clays of the itouei area 
to the north-east of llaniganj, the light coloured clays of Durgapur 
and the extensive deposits of argillaceous alluvium on which the 
native brick and tile indudtry depends. 

Within the laterite-capped ridge, in the vicinity of Konei village, 
dark grey carbonaceous clays, approaching very inferior fireclays, are 
worked by Messrs. Bum & Co. for their Pottery 
works at Kaniganj. These clays occur as a 
seam, from throe to four feet in thickness, a short 
distance south of the village, and being almost horizontal they apparently 
extend beneath the alluvium of the small valley to the north-east 
and are again met with in the next ridge, to the south-east of Bonei. 
Ihia seam ia conaideied, by the writer, to repceaeat an impure fire- 
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clay incltided within the upper part of the Raniganj measures. This 
assumption is home out by the section in the pits south of Ronei, 
where the associated strata include 


Latcrite 

Soft, decompoHed, yellow-grey sandtitoiio pasning down 
into less altered Handstone of Kaniganj tyiye. . 

Dark grey, carbonaCH^ous clay ..... 


3 to 4 feet. 


(ihicknesB varies in the 
different pits). 

3 to 4 feet. 

The overlying sandstone, being relatively soft, it is practicable to 
quarry these clays to a greater depth tlian has so far been found 
possible in the case of the fireclays of the Barakar measures. 

To the north and cast of Ronei, in the vicinity of the Grand Trunk 
road, light grey clays have been quarried in the past. It is doubtful 
whether these latter deposits are directly asso- 
« ciated with the laterite of the vicinity, or should 

be regarded as weathered outcrops of certain 
argillaceous bands of the upper Raniganj measures. 

Reference has already been made to the light-coloured elays of 
the Durgapur area p. 62). These beds crop out within the 
large excavations to the north of the railway, 
and are also exposed as seams up to several 
feet in thickness, intercalated among the Durgapur sandstones of that 
locality. The clays are utilised at Messrs. Burn & Co.’s Durgapur 
works for the manufacture of building bricks and tiles, for which 
purpose they are, apparently, excellently suited. In the present 
main pit to the north of the Durgapur l>ri(;k works, these clays attain 
a workable thickness of about 18 feet, and in the south eastern 
excavation (now flooded) as much as 30 feet was reported. 

In addition to these relatively high grade deposits, largo areas 
of argillaceous alluvium occur within the coalfield. From this 
alluvium bricks and tiles are inmiufactured by 
Inferior ISdc*** *** *** burning, at a number of places. These 

® ^ * products, many of which are of a very inferior 

quality, supply the needs of the local population. 


Ctays of Durgapur. 



CHAPTER XX. 


DEPOSITS OF RIVER-SAND. 


lu 80 far as the deposits of river-sand arc concerned, the Raniganj 

field is singularly fortunate. Except in the case of a few collieries, 

little advantage has been taken of the occur- 
Use In sand-stowinR. - . .... - x i 

renee of these immense quantities of material, 

admirably suited for sand-stowing. It is probable, however, that if 
the coal seams are to be extracted with a minimum amount of waste 
and the reserves of coal already indicated arc to be realised, then 
greater attention will have to be paid to these sand deposits during 
the future development of the coalfield. The importance of this ques- 
tion has been pressed home by a number of mining authorities in the 
case of the Jharia field, and similar comments might be applied with 
equal force to the Raniganj area. 

The available quantities of sand within any 
river system might bo classed as follows : — 


Types of deposits. 


(i) ThoHo relatively constant quant itics that exist within the system. 

(ii) Those transitory (luantitics that aro transj^rted by the river — particularly 

during |Xirit)ds of flood — and arc ultimately carried down to the sea. 


These two classes of deposits are obviously inter-connected and to 
some extent interchangeable, though the first, unless affected by a 
sudden change of conditions, such an earth-movements, a general 
increase or decrease in tlu* flow of the river-system, or human agencies, 
remains as a whole relatively constant over long periods. 

A glance at the wide areas of river-sand exposed within the limits 
of the existing banks of the Barakar, Damodar and Adjai rivers 
during the dry season is sufficient to convince one that immense 
quantities of the former, relatively stationary type of deposit, are 
available. 

Regarding the amounts of these comparatively permanent deposits 
of river-sand, the following calculations have been made. 


1 . The Barakar river. 

The length of the Barakar river within the precincts of the Rani- 
ganj field, that is to say, from just west of Duburdih village south* 
war^ to its jui\ction with the Damodar, is about 6 ^ miles, whilst the 

( 29S ) 
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average width of sand included between either bank is about 570 
yards. Regarding the thicknass of the deposits the following data 
are available. 

Thickness of river>sand — 

(a) To tho west of Ilamn/igar village, bonf-holea, localeil within tl o 

oaHlorn lialf of the riv(w, j^rovod the total thickness of saiul ami giuvol, 
at incroasingly groati^r disianoos from the? riviw-bank, to l)o til, SO and 
1)4 feet resjKJctively. 

(//) Jiorc-holea located near the fndian Hailway ])ridg(*. proved the follow- 
ing : - 


Distancoa from the eastern river-h/iiik (in feet). 


Nature of deposit. 

75 

12r> 

226 

275 

325 


Ft. 

ill. 

Ft. ill. 

Ft. 

in. 

Ft. 

in. 

Ft. 

in. 

Fine sand 

0 

() 

G 0 

G 

0 

C 

0 

G 

0 

Cuarso sand mixed with 

12 

0 

13 0 

13 

0 

13 

0 

14 

0 

gnivcl. 










Fine sand 

2 

0 

2 6 

2 

G 

3 

0 

2 

0 

Coarse sand mixed with peb- 

8 

0 

9 0 

29 

G 

23 

0 

33 

0 

blcs and gravf'l. 










Total tiiiokness 

28 

0 

30 6 

51 

0 

•15 

0 

55 

0 

(c) Boro-holes located west of 

Begun ia village, 

proved tho following ; 

-- 


(1) 






(2) 




Ft. 

in. 






Ft. 

in. 

Sand . . . . . 

. 47 

G 

Clay 

, 




20 

0 

<k)arsc sand 

2 

0 

Sand 





, 22 

0 

Mud . . . . . 

3 

0 

(Vwirse saml 


• 


s 

0 

Total 

. 53 

0 




Total 


m) 

0 

(3) 

Ft. 

in. 




(4) 


Ft. 

in. 

Sand .... 

. 66 

0 

Sand 

. 


. 


. 58 

0 

Sand with gravel 

. 24 

0 

Coarse sand 


. 


. 17 

0 

Coarse sand 

. 5 

0 

Sand 

• 


• 


9 

0 

Total 

. 85 

0 




3'otal 


. 84 

0 


(Bore-holes 3 and 4 were put down near the middle of the river-bod ; 1 and 2 were 
located near the river-bank.) 

Further south, in the approach to the Damodar, no direct evidence 
is available, though on account of the diniinution in the velocity of 
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the currents, which would be expected to take place near the junction 
of these two rivers, it is probable that at least equally great thick- 
nesses of sand with gravel exist. 

In allowing, therefore, an average thickness of 40 feet of sand and 
gravel (including a small proportion of clay) over the length of this 
portion of the river, we are probably erring considerably on the side 
of an under-estimate. 

Calculating from the abov(i-noted data, the total volume of those 
deposits of the Barakar river, within the precincts of the llaniganj 
coalfield, equals about 2/166 million cubic feet. 


2. The Damodar river. 


With regard to the Damodar river, direct evidence is available 
only within the vicinity of Saltor colliery, at which localhy the depth 
Thickness ol river- of sand was proved, in a number of bore-holes 
sand. locat(id between the south(‘.rn mainland and 

Saltor island, to vary from a few feet up to a maximum of 80 feet near 
the centre of the river. Excluding the several islands, composed of 
sand and gravel, which occur within the present river-bed, the total 
area covered by river-sand within the Damodar, from its point of 
entry into the coalfield near Kelyasota, to its 
approximate exit at longitude 87® 12' to the 
south of Andal, is about 13 square miles. That the deposits of sand, 
with gravel and a small proportion of alluvial clay, are of a very great 
thickness within at least large portions of this area, is undoubtedly 
true, and an average of 30 feet can safely bo allowed as a minimum 
figure. I'liis represents a total volume of about 10,873 millioji cubic 
feet. 


Area of river sand. 


3. The Adjai river. 

In the case of the Adjai river, the only statistics available are the 
(hitails of the bore-holes tliat were put down in the river-bed along 
the alignment of the East Indian Railway 
bridge just north of Pandaveswar station. 
The bore-holes show that, although the river-sand is underlain by a 
stiff clay at depths of from 10 to 30 feet in the vicinity of the banks, 
the thickness of sand increases very rapidly to over 90 feet near the 
centre of the river. From the widespread nature of the deposit, 
and from the evidence of the above-mentioned bore-holes and of those 
within the alluvial tracts to the north of the present river-bed, an 
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average thickness of at least 25 feet is suggested within that portion 
of the river that traverses the Raniganj field, for a distance of about 
21 miles between Pariarpur in the north-west to longitude 87® 20' in 
the east. 

Again excluding the alluvial islands, which exist within the present 
river-bed, the total volume of river-sand of this section of the Adjai 
is in the neighbourhood of 6,619 million cubic feet. 

Summarised, these totals are as follows ; — 


Locality. 

Quantity in millions of cubic feet. 

Barakar river 

2,266 

Damodar river 

10,873 

Adjai river 

5,619 

Total 

18,757 million oubio feet. 


In addition to these deposits, large quantities of sand and gravel 
exist over wide areas adjoining these rivers, within various tracts of 
the coalfield. 

It is well known that largo volumes of sand, which have accrued 
m the upper courses of these rivers dming the progress of weathering 
and erosion, are transported down to tlie lower 
Transitory deposits. of the rivers within and Ixiyond the 

precincts of the coalfield during the monsoon season. The condition 
of the water during tliat period bears evidence of this phenomenon. 
This has again been demonstrated in all instances in which large 
excavations have been made within the beds of these rivers, parti- 
cularly so in connection with the sand -stowing arrangements at Sa ltoi* 
coUiery. In every case, these excavations were re-filled with sand 
wit hin a short period of the comincncemcnt of fi(X>d. Again, further 
downstream, in the vicinity of Biirdwan, the Daiiiodar has, ap])arent* 
ly, for many years been gradually silting up as the result of the de- 
position of sand brought down during the monsoon, so that in some 
places, the river-bed is at a higher level than portions of the surround- 
ing country. Even should large quantities of sand be removed from 
the higher reaches of the river, within the more western coalfields 
of the Damodar valley, during the near future, it is very improbable 
that these quantities will, at least for many years, bo sufiiciently 
immense to materially decrease the volume that is now being brought 
down by the river within the Raniganj area, 

X 
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It can safely be stated, therefore, that within the Rauiganj 
field, there exists a ({uantity of river-sand which, in combination with 
the transitory supply brought down by the rivers during periods of 
flood, will be more than suflicient to meet the demands of the mining 
industry, even though sand-stowing be introduced on an extensive 
scale. 

'fho question of sand-stowing in Indian mines has been recently 
discussed by Mr. J. Mackie.^ Referring to the immense quantities 
of coal that arc now standing in pillars in the coalflclds of Raniganj 
and Jharia, he states 

* Some of those pillars will take 100 cu. ft. of sand for tho recovery of say 60 cu. 
ft. (approx. 2*3 tons) of coal where solid packing is required, while in eases where 
less shnving is necessary it will always take GO cu. ft. of sand for 50 cu. ft. (ap 2 ii(>x. 
1-9 tons) of coal.’ 

In tho case of a virgin area however, he observes that only 0-54 
tons of sand are required for tho recovery of 1 ton of coal. 

^ Capilalt 23id Hay, 1020. 



CHAPTER XXI. 


LIMES rONR AND KANKAR ; BUILDINQ-STONH ; ROAD- 
ME'IAL. 

(i) Limestone and Kankar. 

Reference has already been made to the deposits of limestone 
that occur within the lower Pancdiet strata, near Bafthniara, to the 
west of Panchet hill. These deposits, together with certain crystal- 
line liniestone outcrops within the nietaniorphics near JTaiisapathar, 
10 miles further west, have been described by Mr. Mallet.^ 

The Baglnnara deposits occur within the low ground t)e.tween the 
main boundary fault of the coalfield and the western end of Panchet 
Deposits near Bagh- hill, dipping E. 30'' S. at 15”; the limestone 
*"**’*• was extracted in the past from small quarry- 

workings. Within the most northerly (juarry Mr. Mallet observed 
massive, bedded, dark-grey limestone at least 11 to 12 feet in thick- 
U( ss, whilst in the southern working, a band of arenaceous limestone, 
of a thickness of 18 feet is mentioned. 


Those two outcrops yielded the following analyse s : — 



liinieBlone 
of nort hern 
quarry. 

Arenaceous 
limestone of 
soiil'liorn 
quarry. 

(/alcium narhoriato 

Per cent. 

CKMO 

Pot cent. 

45-05 

Magncoiiim (ui-rboiiato . 

IMI 

II -5:1 

Kerroiis carlxmato. 

4-ir, 


Ferric oxide 


0-2H 

I'hfiaplioric ati<l . 

012 

0-07 

liisoliiblo 


30-2S 


101-iW ^ 

09-85 


Half-a-niile west of Hansapathar, an outcrop of limestone was 
quarried on a small scale. The limestone was reported to be from 
70 to 80 feet in thickness of which three to four 
Deposits of Hansapathar. quality. A short distance north 


» Rec. CM, Surv, Ind„ X, p. 148. (1877). 
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of Hansapathari a second 25-foot band was observed, whilst a third 
is mentioned to the north of Asta village, as much as 150 feet thick. 
The limestone is apparently white, crystalline, from fine to coarse- 
teictured, including strings and nests of quartz and felspar, and dis- 


seminated crystals of 

actinolite. 

Two analyses of this 

stone are 

given as follows : — 





Per cent. 


Per cent. 

CaCO, . . . . 

83*43 

CaCO, 

67*30 

MgOOf . . • . 

0-78 

MgOO, 

0*57 

FeCO, . . . . 

0-68 

FoaOs ^ 

Al,Oa > 

0*73 



0*02 

PaO. .... 

0*09 

Insoluble matter 

16*18 

Insoluble matter 

. 31*31 


101*09 


100.00 


Other reported occurrences of limestone include an outcrop of 

unknown extent at Jamuan,i six miles south of Tlaniganj, together 

with a dolondtic limestone near liamlallpur,® 
Other occurrences. • • 

S(JV07i mihjs south of llaniganj. 

The deposits of Baghinara and Hansapathar were, apparently, 
used as a flux on a small scale, during the early days of the Barakar 
furnaces. 


The tufaceous and kankar deposits of the Raniganj field, by reason 
of their possible utility as a flux in the manufacture of iron, have for a 
long time attracted the attention of geological 
Deposits of tufa atiU ^nd metallurgical observers. The deposits on 
*'*"*^**^’ the banks of the Barakar river near Raiiinagar, 

and east of Dutnarkanda were noted by Dr. Blanford.* In addition, 
as a result of the weathering of the softer types of sandstone of Rani- 
ganj and Paiichet horizons, small irregularly-shaped fragments of 
kankar are disseminated over the surface of the soil-capping, which 
overlies these rocks, and again on the surface of the alluvium of the 
eastern part of the coalfield. Resulting apparently from the gradual 
evaporation of carbonate solutions^ which are brought to the surface 
by capillarity, this formation of kankar stiU continues at the present 


^ A Manual of the Geology of India, Ft. 3, p. 371, (1879), 
» Bee. Oeol. 8urv. Ind., X, p. 151, (1877). 

* Mem. Qeol. Surv. Ind.. III. p. 195, (1861). 
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time. Its utility as a flux has been discussed by Mr. Hughes,^ from 
whose description the following analyses are taken : — 



Barmiiri. 

Bamnagar. 

Sanktoria. 

Insoluble ...... 

(Silica) ....!! 

Oxide of iron and aluminium 

Carbonate of lime 

Water and organic matter 


Per cent. 
30*4 
(23*0) 

1- 9 
65*4 

2- 3 

Per oent. 
27-2 
(19-4) 
2*0 
GG>3 
4-6 


Analyses by Mr. Twoom. 

iSpeeimen from Basora yielded 79*/> per oeiit. Ga Oo,, 



Biiniganj. 

Kaniganj. 

lianiganj. 

Barakar. 

Bbiokund. 

Carbonate of lime 

72-0 

66*94 

66*60 

66-20 

78-60 

Carbonato of magncHia 

1-30 

1-72 

0*20 

]*60 

2-00 

Oxide of Fo. 

0-70 

1-07 


2*80 

2-00 

Ulay .... 

22-0 1 

30*0 


22*m) 

10*60 

Sand (free) 

2-0 

9*67 

mm 

7*60 

7-00 

Total . j 

98*00 

100*00 j 

100*00 

100*00 

100-00 


Analyses by Mr. Dejoux. 


Although kankar was apparently used successfully in the Birbhutn 
Iron works in 1860, that of the Kaniganj field was found to be too 
Use as a flux irregular in composition to bo of any perma- 
nent importance as a flux in tho Barakar fur- 
naces, and it is improbable that these deposits will ever prove to be of 
value in the future manufacture of iron. The total quantity avail- 
able is comparatively large, but its scattered 0(!Currenco and incon- 
stant qimlity will, doubtless, render its use impracticable. 

At present it is used by a number of small lime-burning concerns 
within the coalfield, the lime being utilised locally for building 
purposes. 

(ii) Buflding^stone. 

The massive sandstones of the Barakar measures provide very 
useful building material within the Kaniganj field, whilst the harder 
rocks of the Kaniganj and Talchir scries are also of serviceable 


‘ Bte. OeoL 8wrv. Ind,, VIT, pp. 25-26, and p. 123, (1874). 
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quality. These sandstones have been used to some extent in the 
coiistniction of the various bridges and culverts within the area, 
and in less degree, for the construction of buildings, shaft-linings, and 
as machinery-foundations. The excellence of the stone of the upper 
Barakai measiires, near Begunia, is exemplified 
egun a san stones. Grand Trunk road bridge tliat spans 

the Barakar river, whilst similar stone, from which the Jain temples 
of that vicinity have been built, has stood the wear of considerable 
tin)p. A portion of the new High Court in Calcutta is reported to 
have been built of sandstone from Barakar. These sandstones, and 
in addition the harder Talchir t 5 q)es, are also quarried as mill-stones, 
whilst the softer Talchir sandstones are, in some cases, carved into 
drinking-troughs and similar utensils. 


(iii) Road-metal. 

Road'inetal is largely derived either from tlic doleritic dyke- 
outcrops within the coalfield or from the rc^efs of white quartz tliat 
intersect the inotamor|:)hics outside the limits of the area. In the 
eastern part of the field, however, the roads are to a largo extent 
paved with rubble lati?rite, which hardc^ns to form an excellent even 
surface. 

Ballast for the railways is also obtained from the doleritc and 
quartzite outcrops, but in addition, the mica-peridotite sill-exposures 
and the indurated Barakar sandstones with which they are associated, 
are also quarried superficially in the northern parts of the coalfield. 



APPENDIX. 


HISTORY AND DEVELOPMENT OP THE COALFIELD. 

A concise account of the early history of colliery development within the Rani- 
ganj Held and of the condition of the industry at the time of his survey during the 
years IS58 to I H60, has been given by J)r. Rlanford.^ From this report certain 
extracts, given below, have been quoted. Tliis account was briefly added to by 
Mr. Walker in 19111,* wliilst further details may be gleaned from the annual reports 
of tlio Chief Inspector of Mines. 

In the opening chapter of this memoir, reference has been made to the earliest 
attempt on record of the systematic working of coal in Trulia by Messrs, Sumner, 
Hcatly and Jteilfcrne in 1774. Having obtained the 
raising coal over a largo area within the middle- 
**^**®’ ” * western [lortion of the Ihdd, these early pioneers are 

reported to have opencil jnines at Aitura, Chinakuri and Hamiilia. As has been 
indicated by Dr. Fox,* ‘ Aitura * was iirobably the old name applied to the village 
of Kthora, and it is suggested that tlio mine indicated is represented in certain of 
the old outcrop workings of the Dishergarh seam between Sitarampur and Ethora 
villages. At Chiriakuri, the outcrop of one of the middlti Kaniganj scams was 
doubtless worked, whilst in the case of Damulia (Darnalia), the mine referred to is 
now probably represented by one of the abandoned quarries into the Ranigani 
seam, which crops out beneath the alluvial gravels of that area. 

It was agreed that onedifth of the produce be jiaid to (Government, and that 
10, 090 maunds of coal per annum would be supplied over a jx‘riofl of five years at 
Rs. 2-12 per maund. In 1775 Messrs. Hunmer & Co., announced to Government 
the arrival of 2,600 maunds of ‘ Panchet coal ’ anti rtMpiesttHl that it might be 
received. Such does not, however, appear to have botai done until 1777 when, 
a fresh application having been made. Government directed the (^nnmissary of 
Stores to report upon the coal. From cx[)oriments, the latter concluded that 
it was only half as good as English coal, and it was consequently returned to 
the firm with an intimation from Government, that they would still give 
every assistance to the miners in endeavouring to produce coal of better quality, 
for which they recommended further search and docfier excavation. It is stated 
that Mr. Heatly procured English miners and made preparations for working 
the coal upon a largo scale. Fever, however, carried olT most of the men and 
Mr. Heatly himself was removed to a different part of the country. It is 
doubtful whether any of the coal that was mined was evi^r brought into the 
market. 

No further attempt was made to exploit coal within tlie Raniganj held for nearly 
40 years, until in 1814, Mr. Jones was deputed by Government to examine the 
area. In the following year, liaving received an advance 
JonMf 1SI4. 40,000 from the public treasury, Mf. Jones opened 
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tho mine near Egara and brought coal into the Bengal market. For reasons un- 
known, ho failed in making the enterprise a financial success and in 1820 the colliery 
was taken over by Messrs. Alexander & Co., who had stood security for him. 
Quoting from Dr. Blanford^ : — 


' The history of the Raniganj field from that period is the history of one continued 
succession of fightings and litigations. The constant endeavours of Messrs. Alexander 
& Co., and their successors, was, not unnaturally, to obtain 


Frequent disputes. 


a monopoly of the valuable coal district around them, and 


to prevent any one else from establishing himself in it. For every mine it was necessary 
to have, not merely a lease or pottah of the land on which tho coal was procured, but 
also of a gh&t or shipping place from which the coal could be sent by the river to Calcutta 
and permission to make a road to connect the two. Labour was also necessary, and, 
for the purpose of obtaining command of it, it was, and still is (in 1800), customary 
to procure from the proprietors leases of villages. On all these points, amongst a race of 
litigants, and with the peculiar facilities afforded by the law and customs of tho country 
for tho promotion of legal disputes, it would be strange if questions as to right of owner- 
ship, right of way, and rights of every sort and kind, should not constantly l»c arising : 
and they did arise most abundantly. Whon endless law suits wore tho price at which 
alone it was possible for any one to commence mines in tho Raniganj district, it is not 
surprising that the greater number of speculators would bo discouraged, and that tho 
longest purse would, in tho end, have all the advantage. But even if tho real facts 
could be ascertained, no information of value would bo gained from a detail of tho petty 
squabbles of the various coal owners, although, on tho whole, they have had a most 
important effect in impeding tho progress of the district. Divested of unimportant 
circumstances, the following is a brief summary of tho order in which various mines 
were commenced.* 

‘ Tn 1823, or tho commencement of 1824, Chinakuri colliery was opened by Mr. Betts, 
probably upon the spot where had formerly been Mr. Heatly’s works. Damiilia was, 
Chinakuri 1823-24 about tho same time, or a few months later, in 1824, rc-opencd 
Oaitiulia, 1824. Messrs. Jassop & O)., but they lost it sometime afterwards 

Narrainkurl, 1830. by a law>suit, and o{H:ncci at Narrainkuri in 1830. Tho 

Salunchif 1831-32. 8aliinchi scam (near Cliiiiakiiii) was first worked a year or 

two after, and the old mine at Chinakuri was abaudoiir<l at the same time, or soon after 
about lB3fi.* 


* Tho quarries at Chanch and Nuchibad* were also commenced about 1830, or within 
a fow years subsequently by Mr. ilomfray, of the firm of Jessop & Co. Chokidanga, 

Chanch and Nuchibad, Mamadpur, was opened by Dr. Rogers in 1834, and Dhosul 

1830. «... by Mr. Blake about tho same time.* 

Chokidanga, Dhosul, 

1834. 

* Within a few years from this time several of the principal collieries then existing 
passed into the hands of other proprietors. One tliousand eight hundred and thirty- 

Carr Tagore & Co., ^ commercial year, and many largo agency 

' 1885. houses failed, among them Messrs. Alexander & Co. Raniganj 

mine was purchased by Babu Dwarkanath Tagore, and subsequently worked by the 


1 Mem. OeoL 8urv. Ind., ni, p. 167, (1861). 
• Nvehihad probably refers to Luhe^bad. 
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firm of Call’, Tagoro & Co. It is said that, so mnch was the value of such property 
depreciated at the time of the sale, that the whole estate, including several valuable 
patni and other tenures, together with all the buildings, and W'urks, steam engiues, etc., 
on the mine, nearly 250,000 niaunds of coal^ at market, and a largo quantity more at 
the mine, together with all advances mode to boatmen, was sold for 70,000 Itupc^cs : 
less than the value of the coal at market alone.* 


Mangalpur, 1840. 


* In 1837 Narrainkiiri, Chanoh, and Nuchibad passc‘d into the hands of Messrs. Gilmore, 
Qiltnore, Homfray & Homfray & Co., and in the same year Chinakuri was pur* 
Co., 1837. chased from Mr. Betts, Junior, by Messrs. Carr, Tagore & Co.' 

* Mangalpur and Hogonathehuk w'ere opened in 1840 by Mr. lOrskine. About this 
time, or a little earlier, quarries were worked by Messrs. Carr, Tagore & Co., at De/ira- 

g.'irli’^, llirakund, and Narrainpur (or ^'odiha), while others 
were carried on by natives at Barmuri, Bolds nga near Bani- 
ganj, Kaiitagoria (now BhangabancI), and some other placcss.’ 

‘ In 1843 the concerns of Messrs, (^arr, Tagore & Co., and Mt'ssrs. Gilnioiv, Homfray 
& Co., were amalgamated info the Bengal Coal Company, who abandoned Narrainkiiri, 
Bengal Coal Company, timo, almost all their mines, oxoo 2 >t Chinakuri 

1843. and Baniganj, the old mine at the latter place having been 

tlcstroycMl by fire in 1812. A new mine, however, war at work hebue the loss of the 
old one. This Conqiany has exisf<*tl ever since, and has now, by far, the most extensive 
collieries of any propriefors in th(.* field.* 

* From 1840 to 1847, during which pcjriod Mr. William’s survey took place (184.5'48) ; 
and the final rtjport of the Coal (.Vmiinitteo was issued (184.5), there was a constant ancl 

large increase in the quantity of coal mined. According to 
1840-1847, great In- jyir^ Homfray, the number of maunds inqmrfed into Calcutta 


crease of workings. 


from Banigaiij was. in 1839, 10, (H), 000; in 1846, 25,00,000. 


The Coal Committee give 17,00,000 as the pnjbablc consumption in 1845 and 12, (K), 000 
for the average of the tour previous years. Mr. Homfray’s figures give rcsjicctively 
20,50,000 and 16,30,000. Several new mines were opencsl ; among tliem Siarsol, by 
Babu Gobind Barhab I’liiulifr ; Nimcba, Sangamabal, CJopiimthpur, and Kasta, by 
Messrs. Grob, Durrsehmidt & Co. ; Sitaranipur, by Messrs. Apear & Co. ; Kumar- 
dubbi and some other mines, by tlio Indian Coal, Coke, and lilining (kimpaiiy.* 

‘ There has been, on the whole, a sfe.ady jirogress since that f iine, both in the number 
of collieries worked, and in tlie total qii.'intity of coal produced. 1'lie latter, cspc'eially, 
has incrcasc^d t.o a great extent since tlio railway bos ailordcd 
Continued progress increased fa<*ilitios for transmission to a market. 'Phis has 

since 1847. Railroad produced an important change in two ways: FirMt^ by greatly 

opened. Slimuiating mines in its own immciliate vicinity, that is, in 

the neighbourhood of Ilaniganj ; ami, secondly, by rendering possession of the gh&ts 
unnecessary while the roads are easier of access than tlie. rivi^r. Its owm requirements 
also have very materially increased the demand for find.* 

At the time of Dr. Blanford’s survey, nearly 50 colliei ies had been established, 
yielding an average production, over the three years 1858 to 1860, of 78,08,566 
1858 to I860. maunds, or 281,994 tons of coal. 


* Above 9,000 tons. 

'Deziragarh doubtless refers to Disheigarh. 
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Previous to the oonstniotion of the railway, the coal was shipped into boats 
from ‘ gliats * located at Narrainkiiri {see Plate 1), Damalia and Chinakuri. Since 
certain stretches of the Damodar river were navigable 

River transport. ^^^1^ jm jjjg periods of flood, the journey to Calcutta 
often took several months, whilst in many cases the boats were lost. In addition 
to tills slow and uncertain method of transport, tho coal doubtless disintegrated 
and dcb'.rioratod in quality during tho lengthy period of shipment. 

Early in 1855, the East Indian Railway was oi>ened as far as Kaniganj, and as 
a result, the production of tlio mines of tiiat locality increased rapidly. Some 
Rxtensloit of flic rail- years later, tho line reached to Barakar and was 

^ay. continued north-westwards from Sitarampur Junction 

to link iqi with tho railways of tho (Tjuigotio plain. 

Writing in 1868, Dr. Oldliam' obs<‘rvod that tho requirements for several years 
before I860 wewi largely for the East fndian Railway con- 

0Mb«m, 1868. 

Subsoquonl ly ho eontinucs : - 


* idl.liongh t-ho demand for works of construction tliminishcd, tho line of railway 
itself was grfl/hially opened up and the oxtension of communications led to greater 
demands for fuel. 'JIicso ch^mands have continued to increase at a rapid rate, until 
in 1866, in consequence the f'xtcnaion of the use of eoal instead of wood to the 
upper sections of tho lino (tho completion of tho Jumna bridge at Allahabad 
enabling this to be carried out) tho demand of tho previous year was nearly doubled.* 


In 1868, the following five principal coiuiianics hehl sway in the Kaniganj field 
Out ut in 1868 **'*^’^ produced the greater proportion of the total output 

" * of coal : — 


Bengal Coal Co. 




Maumls, 

. 61,39,105 

Gobind Pundit, Sirsolo (Siarsol) . 




24,28,428 

Beerbhoom Co 




. 1.3,62,635 

Inequitable Coal Co. 




, 11,60,292 

East Indian Coal Co. . 




. 8,30,605 


giving a total outturn from theso five companies of 1,19,21,065 maunds out of a 
total of 1,. 14, 50, 829 maunds. 

Referring to tho condition of the Raniganj coal-industry in 1876, Mr. F, J, 
Agabcg observes* : — 

* Dishergarh hod just commenced operations, Sanrstoria was in its youth, and the 
output of iSodepiir w'as small. The Equitable Coal Co., at Barmondiah (Barraundih), 
\v(To working a few quarries and shallow pits in the Dishergarh seam. At Luchipur, 
(puirry work was in full swing; Bclrui, belonging to the Beerbhoom Coal Co., was 
also working with shallow pite. Still further on wo come to Sitarampur where 
the seam now known as the Disheigarh, but then named the Sitarampur, was 
being luiiicd by Apear & Co., who were the first to sink shafts in it. This firm 
also had collieries at Kaghunathbatty, Ramjibanpur, Borachuck, Fatohpur, 
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Nanamuda and Oopalpnr. Further east we come to Dhadka, worked by the 
Beorbhoom Coal Co. To the norilieast of the field the only two concerns operating 
were Apear & Co., and Shib Kisto Daw & Co., at Chariinpiir and Sibpnr respectively. 
At Barakar, the Bengal Coal Co., were working Chaneh and Laikdih, and the Barakar 
Coal Co., Knmhardubhi. Apear & Co., had also been working coal at Kasia beyond 
the Adjai river. Raniganj was the headquarters of the Bengal Coal Co., and most of 
their output came from pits in that neighbourhood. 'Pho Raniganj Coal As.soriation 
wore developing the Toposi area. From Raniganj to Asansol, except at Nimelia and 
Siarsol there were no colIicrii*s to be st'cn.* 


The old mctl)od of working waa almost invariably fioni inclines or quarries 
located at or near tlio outcrop, and at tUo time of Dr. Blanford’s survey few pits 
existed of a greater depth than UK) feet. Such open 
outcrops incline- workings were extended as new coal seams 
were discovered, but as the years advanced, the number 
of pits of a depth of several hundred feet inereased. 

Progress eontiniied at a rapid rate ; the fioiirangdi area waa opened up by the 
Rar.akar Coal (*o., aud in the early years of the present »u‘ntury a mimbi'r of com- 

iianie-s were (loahid to work the upper seams of Raiii- 
tontlnucd progress. ' . . .^i • xi i- i- i • . i • « . i 

gaiij stage witliin the Kalipabari-( •hoKiiik and Satpiik- 

huriya localities, in a<Idition, Uie opening of the Andal-Saintbia Iminch of tbo 
East Indian Railway in the beginning of 1907, raised greattT interest in the eastern 
part of the held. 

At the time of Mr. Walker’s survey, however, most of the pita reached to only 
a comparatively shallow <h5ptli, usually not more than OOO feet, though shafts of 
1914 to IQ IQ h about 000 feet were being sunk at Sodepur. Again, 

dining the period of the Great War, and tbo year whieh 
followed, tlio dmnand for eoal of all qualities was high and sjieiMdation ran rife. 
A large number of new colli<'riea were established aiuring wbicli were many of those 
of the eastern portion of the coalfield ; and numiTous incline-w tiikings wetx? com- 
menced in seams xireviously regarded as of too inferior a quality to be of economic 
value. Following this boom iwriod, the ilepi-ession of 1920 to 1921 resulted in the 


1920 to 1921 depression. 


closing down of many of the collieries working coal of 


inferior graile, a;.d brought the general progress of colliery 
development almost to a stan<lstiU. The larger companies of long-standing, and 
the more recent concerns w'orking the m(»ro valuable, scams, coiitinuc'd to carry 
on, though the total output of the field fell in one year (1920) by mure than 1,800,000 
tons. 

The year 1921 , however, saw the completion of the dce]i sliafts into the Disbergarh 
seam at Parbeliya colliery. Those two shafts are of a de])th of about 1 ,480 feet — 
the deepest in India. More recently, in 1927-28, the 
Recent profress. ^ shafts of Ningah colliery wT.re completed down 

to tho Poniati seam. In the year 1922, the Kasta branch of the East Indian Rail- 
way was opened and gave additional facilities to the collieries of tho Trans- Adjai 
area. During more recent years, comparatively steady progress has again set 
in though the total annual output of tho field (1929-30) still falls short of the 
maximum figure (6,815,126 tons) of the year 1919, by over a quarter of a million 
tons. 
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As tho progress of railway- communications and colliery development continued, 
it was to bo expected that other industries would spring up within the coalfield. 
These include the following brickworks, engineering works, &c., for the details of 
which tho writer is indebted to the Managers of the various ooncems. 

1. Brick and pottery works. 

(a) Raniganj Pottery works, <&c., {Messrs, Bum de Go,) see Plate 18, 

The original works on tho north side of tho railway at Raniganj, were 
first opened about 1850, and have since developed into a largo modem 
establishment in which sanitary stoneware pipes and fittings, and refractory 
materials are made. The kilns in use are some 60 in number and range from 
20 to 30 feet in diameter. On the opposite side of the railway, the Lai Koti 
silica works are situated. Started in 1918, these works arc devoted solely to tho 
manufacture of silica products suitable for the lining of steel-manufacturing 
plants, coke-ovens, &c. The kilns, ten in number, and ranging from 20 to 20 
feet in diameter, are capable of a production of about 1,000 tons a month. 

Other works belonging to tho same company include the firebrick works at 
(larphalbari and tho tile and brick works at Tlurgapur. Tho former, started in 
1010, have a capacity of 2,000 tons monthly. At Diirgapur, where operations were 
first commenced in 1900 and mod<unised in 1918, red roofing tiles of Rancegiinge 
pattern lock type ani manufatjtured. The output is about 8,000 tiles ixsr day, 
though tho w’orks arc designed for a daily production of 26,000. Rod bricks are 
also manufactured. Two continuous coal-fired kilns of tho company’s own design 
are in use. 

(5) Kumhurdnhhi Fireclay cfe Silica works,^ {Messrs, Bird <£? Co,) see Plate 19, 

These works wore constructed at Kumlmrdubhi for tho production of silica 
bricks, firebricks, and stoneware. 

Tho silica department includes 10 beehive coal-fired kilns of down-draught 
type, each with a capacity of half a lakh of bricks. The total production is 
about 15,000 tons of silica bricks per year. Within the fireclay department, 
firebricks of a high quality, suitable for all classes of refractory work, arc 
manufactured. Standard bricks are made by machinery at the rate of 12,000 per 
day, Tho kilns comprise : 

(i) Regenerative, gas-fired, continuous kiln of 10 chambers, capable of pro- 

ducing 10,000 bricks per day. 

(ii) A battery of eight beehive, down-draught, coal-fired kilns, each liolding 

26,000 bricks. 

The stoneware department is capable of producing salt-glazed pipes from 4 to 
24 inches in diameter, moulded by machinery, and baked in five kilns of beehive 
pattern. 

(c) Reliance Firebrick works, {Messrs, Andrew Yule dh Co,), 

Situated at Chanch, tho construction of these works was commenced late in 
1917 and completed early in 1920. They include 16 down-draught circular kilns, 

» See also Trane, Min, CM, Inst, Ind,, XVIII, p. 102, (1924). 
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with a full capacity of approximately eight lahha of standard bricks or thoir 
equivalent per month. Tlie products include all types of refractory materials for 
iron and steel plants, and other types of furnaces. 

(d) Bengal Firebrick toorks. {Messrs. Marlin db Co,). 

Situated at Kulti, adjacent to the Bengal Iron Company’s works, these works 
came into existence in 1919, primarily to supply the Iron w'orks with firebricks 
for the lining of furnaces, cupolas, coke ovens, etc. Tlicro are nine kilns of the 
circular down-draught type some of which burn 60,000 firebricks each, of various 
shapes and sizes, monthly. The class of firebricks manufactured is of excellent 
quality such as is required in lining blast furnaces. Another class of firebrick, 
containing a large percentage of alumina, is made for lining rotary kilns used 
in the manufacture of cement, and these have been I'eportcd by the users, as 
superior to the bricks imported for this purpose. 

In addition to firebricks, the works turn out excellent stoneware pipes fiom 
four to nine inches internal diameter. They also manufacture blue bricks, which 
are equal to those made in Staffordshire, and which are used in the facing of 
the walls at King George’s dock and the new lock entrance, nt Calcutta. 

(c) Behar Firebricks PoUeries, Ltd., {Messrs. A. C. Banerjee c6 Co). 

Situated near Mugma station, these works were constructed in 1920 for the 
production of firebricks and flat roofing tiles. The works include eight down- 
draught kilns of 20 to 24 feet internal diamett*r, capable of producing 600,000 
firebricks, of standard type, monthly. The present production is i-cjported to bo 
200,000 firebricks, size 9 by 4-J by 3 inches, or their equivalent in other sizes. 

2. Iron and enoinevrino works. 

{a) Bengal Iron Co.'s works, {Messrs, Marlin tfc Co,)' see Plate 10, 

’These works, which now include the Kulti blast furnaces, <;oki]ig plant, and 
foundry for castings, were originally commenced as an experiment ]>y Messrs. 
Jessop & Co., near Barakar in 1839. LatiT on, ironworks were erected at Kulti 
and wore privately ejn'rated as the ‘ Barakar Iron works ’ until about 1879, when 
Government supported the csttiblishment for nearly 10 yt‘ai-fl. In 1889, these 
works were taken over by the present managing agents and the plant was completely 
remodelled. The new company was called ‘ The Bengal Iron & Steel Go., Ltd,*, 
though in 1919, this title was changed to the present form — ‘ The Bengal Iron 
Co., Ltd.*, The Kulti works include five blast furnaces, and until the post-war 
depression set in, most of these were in operation. Kerro-manganese was also 
manufactured. During the period 1926 to 1927, the furnaces were largely closed 
down, but several have more recently been remodelled and the production of 
pig-iron recommenced. The coke ovens include four battrrieB each of 34 ovcuis, 
all of Messrs. Simon Carves regenerative type, with an output, in 1924, of 23,000 
tons per month. Tar and ammonia are recovered from the waste gases, the 
necessary sulphuric acid for the direct recovery of ammonia being made at the 
company’s works. 

* For further details, sec Quinquennial Review of the Mineral Production of India 
for the years 1919 to 1923. Rbc. Qedl. 8urv. Jnd., LVII, (1926). 
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(6) Indian Iron db Steel Co'e works. {Messrs. Bum dh Co.)^ see Plate 17. 

These irun-werks include the blast furnaces and coking plant at Hirapur 
(I him pore). The company was floated in 1918. The works inoludo two 
.ir>0-t.oi), mechanically charged, modern furnaces for the production of pig-iron. 
The coke oven ami hy-prodiict plant consists of two batteries, each of 80 Siinon- 
Carves, liori/.ontal line, wastij-hoat f»vens capable of pi-oducing 1,000 tons of 
coke p(‘r day. M'ho diiect recovery system is employed for the retjovery of 
by-products, and a sulphuric acid plant, capable of iiroducing 18 tcjns of 80 per 
cent, acid per day from natural sulphur, has been installed. 

(c) Eagle Iron works. {Messrs, Bird db Co,). 

Those works, wliich commenced operations at Kumhardubhi in the year 1025, 
inclndo four coal-fired re-heating furnaces of a type commonly used on the 
(>)ntincnt. Carefully scJected sciaiJ iron is fagotted and re-rolled into nierchaiit 
bars, eminently suitable for Indian ba/.aar trade, such as cart tyres, cart axlc;s, 
window-frames, Persian wheel manufacture, idough points, &o. 

(d) Knrnhardnhhi Engineering works.^ {Messrs. Bird <f? Vo.), 

Also situated at Kumhardubhi, these works were originally the old repair shops 
of the Burrakar ('ual Co., and were floated as u limited company in 1015 and after- 
wards extended very considerably. 9’ho foundry, fitting, and matdiine shops 
have now b<‘en developed into well-e<(uip])ed establishments with machiiies, cupolas 
and oriKublo furnaces, ^e., of modern design, capable of handling any type of work, 
including bridge-construction, both in the colliery area, and in more rlistant ])arts 
of India. 

(r) Indian Standard )yagon Co., Ltd. {Me^rs, Burn db Co.). 

Located near the iron- furnaces at Hirapur ( Biirnporo), this company was founded 
in 1910 and commenced production in 1021. Aided by a Government bounty 
for i w'o years, the w'orks are, at present, capable of an outturn of 3,000 broad 
gaug<*, open railway w'agona per year, but could, with a small expenditure on 
improved tools, bring this figure up to 4,000. Mass-production methods by 
machinery have now largely been adopted. Everything re»juired for wagon 
building, with the exception of the whetds, which arc Bup})lied by the railways 
themselves, is maiiuhictured. The works also include a spring shop uapahle of 
proiluciiig springs both fur the i 'ulway and for general engineering purposes in 
India. 

(/) East Indian railway workshops at Andal, 

(g) Paper mills, {Messrs. Balmer, Lawrie db Co.) silaalcd at Ballavpur, near 
llaniganj. 

In addition to the above-mentioned establishment's, a numljor of the larger 
collieries possess workshops eapahio of handling all the small repairs that arise 
during the course of mining development. 

* 8co Quiiiquuimial Beviow of the Mineral Production of India 1919 to 1023. liee, 
Geol. Surv. Ind., LVll, (1925). 

• Trans. Min. Geol. Inst. Ind., XVIU, p. 99, (1924). 
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Within rcoont years, a large foundry was construeted at Sarshatali witli the 

l>OHndry«IS«»lMtaU. nim>l,im.ry. but ha« 

subsequently been closed tlown and disinanilcd. 


Dkvelopment of the Mi NINO industry. 

The habit of exploiting the aeiinis at their outerops by nieaim of incline or (piarry- 
workings, was in g(‘neral practieo during the early days of niining within the Itaiii- 
Carly methods of min- ganj field, and in a niiinher of instances this inethoil of 
Ing- extraction continues at the present flay. This mode of 

working w’as commented on ailversely by Dr. Hlaiiford, and has mom recently 
drawn the lire of a number of mining authoriti(‘s acquainted with the coallield. 
Tlie practice, combined in the old days with a complete disregard for the importance 
of barriers, has doubtless resulted in the loss of large a I ciiH of many of the seams 
at and near their outicrops, as a result of fires and /h>oding. A further- loss has 
boon cntiiik'd owing to the. uhseneo of plans <»f many of these incline and shallow 
pit-W'orkiiigs, as a n'Sidt <»f w hi<;li more rccc^nt eoHierii^s, expioif ing the H(‘ams fi-om 
shafts located further to the flip, have hf‘en ffuce«l tf» leavt* hariieis td iirdviiow'n 
width in onler to avert tlie danger of lapping theses floodcil oiilcifipwfirkings. 

The o.arliest method fif working nndfTgronnd was the ‘ pillar and stall ’ 
system, aiifl this nuxle of extratdioii pre\ails in almf>st all fhe. e.ollierif'S at thei pie- 
‘Pillar and stall* went flay. In the early days of mining tlui pillars wfuis 
system. small, ranging aecorfiing to Dr. Klaiiford, frf>m 12 tf» IS 

foot squam, th<' galleiif’S being alimist as wiflo as the pillars. Hy this systiuii f)f 
working, allowing the most favfnirable eireiimstanet's, not mon^ than twfi-thinls 
of the coal couM bo oxtraetcfl, and in the case of tl'.e thicker seams, fronsiileiubly 
loss. In many instances, liowuver, tht; eriisliing of siieli small-si/.fMl pillars occurred 
long before the mine had reached its maximum developnamt. and residtf'fl in imtler- 
ground fires, an influx f)f water frf»m the siirfaeo, and the ahandtmmenfc f>f Inrgft 
areas of valuable coal both within and around tlu; limits of tlu' wf)rkings. With 
the advance of mining, how'cvf% the si/e of the pillaos was inercs'isefl and at t-he 
present day varies normally from 80 tf> 100 fef't in width, tlie galleries being of a 
maidinum width of 15 feet, whilst the pruetif-o of leaving harriers nf Cf>al at suitable 
intervals reduces the possibility of large a-rcas f>f coal being hist as a result f>f tiro 
or flooding. 

The * long- wall * system of working w'as oinployefl in the eai’ly days by Messrs. 
Apear & Co., in the case of tlio iragininatldiati sf^am, iifsar M ta ra m pu r, and has 
more recently lieeri a«lf>[>ted at Naisammla fadliery and 
•Long.wall* system, some exU nt at Saltor. 

The primitive method of do-w'atcring the workings by means f>f the has 

disappeared and up-to-date pumping plants are now installed at all the larger 
collieries. For the purpose of raising the coal fifim the intfl, the filrl fashifimri 
* gin ’ has fallen into complete flisiiso ; ami only in fine instanefs at a small (jolliery 
near Barabani, were women employed for this pui [»o8e Plate 12). In certain 


» A long horizontal polo fir bamlsio, working on the top two vertical iwles, anfl 
having a bucket, or an earthen pot, attnehefi to its longer end hy a vertical bamboo 
while its shorter end, bearing a stono or a mass of mud as a couiitorpoiso, is hauled down 
by ropes. (Blanford). 
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Sandstowing. 


of the araaller inoline>working8, however, the use of manual labour for the purpose 
of conveying the coal to the surface, is by no means exceptional. At all the more 
important collieries, however, modern headgears and haulage-ways exist. 

Advances in other directions include the electrification of many of the larger 
oollierioB. In this connection, the Dishergarh Power Supply Co.’s Central Power 
Electrification station at Sodopur, completed in 1922, is the largest of 
its typo, and distributes current to a number of collieries 
adjoining the Damodar and Barakar rivers. In the case of certain of the more 
important oolliorics, coal-cutting machines are in use, and efficient screening plants 
and mechanical ventilators have boon installed. Safety-lamps are also used in 
mines where firedamp is prevalent. 

Sandstowing has been practised, at least to a limited extent, at several collieries, 
including Ramnagar, Scetalpur, Parbeliya, and Saltor. These collieries are all 
_ . . situated in the near vicinity of the Damodar or the Barakar 

rivers, from the bod of which the sand is obtained. During 
recent years, however, owing to the general depression of the coal-trade, this prac- 
tice has, in some degree, fallen into disuse. At Saltor colliery, the sand is taken 
from the Damodar river by a mechanical ‘ grab *, transported along an aerial rope- 
way to a wide diameter bore-hole located on the mainland near the river bank, 
and from there is fed into the underground workings {see Plato 13, Fig. 2). A 
second aerial ropeway spans the Damodar river from vSaltor island t^) the mainland, 
and is used for transporting the coal of the island colliery to the (lcp6t, whore it 
is fed on to a screen, which conveys and loads it directly into tiie railway wagons. 
In 1928, a sandstowing plant was installed at 8odei>ur colliery. The sand, loaded 
from the Damodar river into tubs, is conveyed up a short haulage-way into a large 
bin from which it is discharged into buckets and transported along an aerial rope- 
way to the vicinity of the colliery. From the buckets, it is automatittally tipped 
into a second bin, which links up with the underground workings by moans of a 
vortical borehole of wido diameter. 

With the enormous development of the mining and allied industries, a demand 
for labour has been created far in excess of the hidigonous population of the district. 

Much has been done to encourage the miner to settle 
near the collieries, whilst in other cases, bate lies of work- 
men arc recruited from more distant districts and remain at the collieries foi* periods 
of a few months at a time. Much of the labour is, however, still of a wry tran- 
sitory character and during the periods of planting and haiwesting their crops, 
there is a general exodus to the villages. Regarding the question of health, com- 
fort and education of the worker, considerable advances have been made, though 
much still remains to be done. The problem is a difficult one, and as a result of 
the natural primitive up-bringing of tho majority of the miners, progress is neces- 
sarily slow. In this connection the establishment of the Mines Board of Health, 
Asansol, has done much useful work. For those more advanced workers who 
Education extend their technical knowledge of mining and 

to sit for the sirdar's certificate examination, couTses of 


Education. 


lectures are given in Hindi at various convenient centres within the field. In 
1906, a scheme for courses of lectures was oommenoed to enable mining officials 
of tho superior grades to obtain tho necessary technical training to qualify for 
oertifioates of competency as mine managers ; whilst the opening of the Indian 
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School of MineB at Dhanbad, in November 1926, has further enhanced the nppor* 
tunities of candidates seeking employment in the various departments of the mining 
industry. 


The Baniganj coallield is included in No. 2 Circle of the Department of Mines. 
Within the annual reports of the Chief Inspector of this department, refercnees 


Department of Mines. 


to the mo<lo8 of working, questions of labour, output of 
coal, &c., &c., are to be found. 


Even a casual inspection of the field could not fail to make one realise the 


very considerable advances that have been made in coal- mi rung within this area 
during the past century. Extensive flooded quarry or 
Future development, incline-workings, with their attendant dei'elict buihlings 
and machinery, bear witness to the injurious and wasteful 
methods of winning the coal in the early days. Alongside, wo find up-to-dato 
shafts, well-equipped with modem mining appliances and run under capable manage- 
ment and supervision. That the future will sec the establishment of deeper ahafts 
down to at least tire more important coal scams, is certain. The present Chief 
IiiKpoctor of Mines has recently attempted to force home the (]ue8tion of sand- 
stowing within the .Tharia field, ^ in order that the good quality coals of that aiva 
may be worked to the ultima! e maximum advantage of the coal and allied 
industries of India. That large deposits of coal of supi^riur quality exist also 
within tho llaniganj field is undoubted, whilst in the Dainodar, Rarakar and 
Adjai rivers are enormous deposits of sand, located, in many cases, within easy reach 
of tho collieries. To what extent this fortunate combination of circumstances will 


be made use of in the case of tho Kaiiiganj coal industry, so that the coal may be 
won at a minimum loss, only the future can reveal. 


» Trane. Min. Oeol. M. Ind., XXIV, pp. 110-114, (1929). 
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Sheet No. 
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mile.) 

Latitude. 

Longitude. 

Page. 

A 


■ 

o 

$ 

m 

o 

/ 

» 


Afzalpur 

• 


23 

48 

0 

87 

7 

0 

178. 182. 

Agiarkund (Egarcoor) 


■1 

23 

4d 

30 

86 

46 

10 

118. 138, 186. 

Akholpur . 


13 

23 

41 

15 

87 

5 

15 

212. 

Aldihi . 


0 

23 

42 

10 

86 

63 

26 

200,205. 

Alipur . 


11 

23 

48 

0 

86 

59 

0 

167. 

Alkusa . 


9 

23 

38 

45 

86 

51 

30 

59. 

Alkusha 


8 

23 

46 

50 

86 

64 

5 

36. 83. 84, 149. 
156, 162. 186. 

Amdliaura 


5 

23 

40 

30 

86 

47 

5 

196. 

Amdiha . • 


8 

23 

47 

15 

86 

67 

20 

165, 167. 

Amrasota . • 


18 

23 

38 

16 

87 

7 

30 

232. 

Amulia . 


11 

23 

49 

20 

87 

2^ 

30 

104. 

Andal (Oudal) 


19 

23 

34 

40 

87 

11 

0 

16. 18. 19. 55. 
61, 68. 192. 
224. 239. 300, 
311. 

Andhaira 


11 

1 23 

48 

20 

1 87 

3 

45 

176. 

Arang . 


11 

' 23 

48 

20 

87 

6 

46 

13, 177, 181, 
188. 

Asansol 


9 

23 

41 

0 

86 

59 

0 

13. 16. 19.54. 
79. 96. 192, 
199. 208. 211, 
216, 222, 247. 
263, 256. 

B 










Babuisol 

• 

19 

23 

35 

45 

87 

10 

16 

224. 226, 229, 
231, 234, 254. 

Badhna 

• 

2 

23 

47 

50 

86 

41 

50 

123. 

Baghmara 

• 

5 

23 

39 

0 

86 

45 

30 

56, 102, 194, 
303. 

Bagia (Bogra) 

• 

13 

23 

39 

40 

87 

3 

40 

213. 
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Sheet No. 
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Page. 

Bagulia (Bakulia) 



9 

o 

23 

38 

m 

35 

o 

86 

/ 

53 

m 

5 

68. 

Bahaduleh 

. 

. 

16 

23 

48 

5 

87 

13 

45 

184. 

Bahadurpur . 

. 

. 

18 

23 

41 

30 

87 

9 

0 

226. 

Bahira (Borrea) 



8 

23 

45 

20 

86 

51 

55 

44,83, 84, 88, 

Bahula (Bowlah) 



18 

23 

30 

40 

87 

12 

0 

92, 108, 111, 
118, 149, 18(1^ 
160, 180, 180, 
266. 

226, 236, 286. 

Baidyanatbpur 



22 

23 

43 

0 

87 

16 

45 

18, 242, 244. 

Baktamagar . 



10 

23 

35 

45 

87 

0 

15 

224. 

Bakulia 



14 

23 

36 

55 

87 

1 

0 

222, 223. 

Balanpiir 



13 

23 

40 

25 

87 

6 

25 

252. 

Baliapur 



8 

23 

46 

30 

86 

67 

30 

149, 165 

Ballavpur 



10 

23 

35 

5 

87 

7 

35 

314. 

Balltara • 



4 

23 

44 

30 

86 

40 

40 

83, 84, 155. 

Baltoia 



10 

23 

37 

35 

86 

51 

30 

285. 

199. 

Bambari 



6 

23 

40 

0 

86 

46 

25 

196. 

Bamesgoma . 



18 

23 

40 

50 

1 

87 

11 

0 

229. 

Banali . 



13 

23 

40 

30 

87 

4 

45 

209, 213, 248, 

Baabahal (Bonbahal) 


18 

23 

40 

25 

87 

13 

10 

260, 252, 264. 
230. 

Banbirdi 

. 


8 

23 

46 

45 

86 

53 

20 

156, 186, 285. 

Banbiahnupur (Bonbiato- 

13 

23 

41 

40 

87 

1 

10 

106. 

pur). 

Bandarchuan 



4 

23 

45 

30 

86 

43 

5 

130, 135. 

Bankola • 



18 

23 

39 

35 

87 

15 

0 

225, 236, 255, 

Banksimiia • 


, 

12 

23 

43 

30 

87 

2 

40 

286. 

106, 208, 212. 

Banaarakdih • 

• 

• 

0 

1 

23 

42 

60 

86 

58 

10 

200, 204, 207. 
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ijocaliiy. 


Sheet No. 

(4^=1 

mile.) 

Latitude. 

Longitude. 

Pago. 

Banahgara 


23 

O 

23 

/ 

37 

30 

o 

87 

/ 

17 

0 

45 

74. 

Banshra 


18 

23 

38 

10 

87 

8 

5 

232. 

Bansia . • 


23 

23 

37 

60 

87 

19 

10 

63, 74, 240. 

iianakiinri 


14 

23 

36 

25 

87 

3 

60 

221. 

Baiispatali 


10 

23 

36 

35 

86 

64 

6 

(See Plate 5). 

Barabaiii (Baraboiii) 


12 

23 

44 

46 

87 

30 

0 

106, 112, 210, 

Bara Chak (Bora Cliak) 


9 

23 

42 

30 

86 

66 

46 

212, 249, 316. 
200, 310. 

Bara Dhomo . 


9 

23 

42 

10 

86 

64 

30 

200, 204, 207, 

Baragaria 


23 

23 

37 

0 

87 

22 

0 

286. 

74. 

Baraigarha 


1 

23 

48 

60 

86 

39 

46 

121. 

Barajora . , 


17 

23 

46 

10 

87 

14 

60 

241. 

Barakar . . 


4 

23 

44 

25 

86 

49 

10 

18, 46, 286, 

Bara I'ukliuriya 


8 

23 

43 

16 

86 

68 

60 

311,313. 

96, 206, 261. 

Barbra . 


17 

23 

47 

30 

87 

10 

16 

183. 

Barinuiid.b . 


4 

23 

46 

0 

86 

48 

60 

83, 84, 143, 

BaroJ . 


12 

23 

44 

20 

87 

6 

60 

146, 310. 

226, 289. 

Barwadib 


3 

23 

48 

66 

86 

43 

40 

31. 

Basudebpur , . 


8 

23 

47 

30 

86 

63 

0 

32, 167. 

Begimia 


1 

23 

43 

60 

86 

48 

60 

46, 149, 161, 

Bejdihi . 


9 

23 

41 

20 

86 

62 

40 

166, 191, 286, 
306. 

205. 

Belrui . 


8 

23 

43 

0 

86 

63 

50 

310. 

Berjor (Berjoi) 


4 

23 

46 

46 

86 

49 

16 

31. 

Bhagrand 


8 

1 

23 

47 

10 

86 

62 

66 

157. 

Bhalkhoria . 


B 

23 

48 

30 

86 

41 

16 

183. 

Bhamaria 

• 

■1 

23 

38 

26 

86 

60 

30 

194^ 199. 
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o 

/ 


o 


- 


Bbannra (Bhamra) 



8 

23 

43 

30 

86 

54 

0 

202. 

Bhangbandh . 



22 

23 

39 

55 

87 

19 

45 

74. 

Bhara . 



14 

23 

3(1 

15 

87 

2 

45 

95. 

Bharat Chak . 



0 

23 

40 

3.5 

86 

53 

0 

199, 207. 

Bhatmura 



22 

23 

41 

25 

87 

15 

50 

242. 

Bhuri . 



17 

23 

44 

5 

87 

11 

5 

104, 240. 

Bidyanandapiir 



0 

23 

40 

40 

86 

54 

0 

67. 

Bijari . 



8 

23 

45 

15 

86 

58 

30 

201. 

Bijpur . 



13 

23 

39 

35 

87 

6 

10 

252. 

Bijra . . 



5 

23 

41 

45 

86 

47 

45 

196. 

Bila . 



8 

23 

47 

6 

80 

58 

5 

167. 

Binclabanpur . 


* 

4 

23 

45 

60 

86 

45 

15 

138, 187. 

Birkulti 



12 

23 

45 

46 

87 

7 

0 

104. 

Birsinghpiir . 



4 

23 

40 

40 

86 

43 

40 

130, 131, 139. 

Biaiiipur 



26 

23 

37 

0 

87 

24 

40 

74. 

iioladanga 



14 

23 

37 

40 

87 

1 

35 

95. 

Boldih (BobH) 



:i 

23 

50 

.50 

S6 

13 

10 

29, 105, 

Bfmjmnari 



8 

23 

47 

2.5 

8() 

52 

35 

149, 1.50, 186. 

Bonra . 



n 

2,3 

38 

25 

86 

49 

4.5 

194. 

C 











Chalbalpur . 

. 


8 

23 

44 

30 

86 

53 

0 

218. 

Chanch . 



4 

23 

43 

10 

86 

46 

30 

14, 142, 148 











190, m, 311. 

Chanpataria . 

• 


8 

23 

5 

35 

86 

51 

25 

157. 160. 

Chapapur 

. 


1 

23 

49 

0 

86 

38 

50 

121. 

Ghapui . 

• 


13 

23 

39 

5 

87 

2 

45 

254, 269. 
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Sheet No. 

mile.) 
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Page. 

Charanpnr 



■ 

o 

23 

/ 

44 

0 

15 

87 

D / 

2 

0 

20 

13» 06, 106, 

Chargarha (Chaigora) 


■ 

23 

50 

50 

80 

41 

45 

208, 210, 212, 
247, 240, 211. 
88. 

Ghatabar 


, 


23 

44 

30 

86 

43 

50 

14, 83, 84, 103, 

Chaukidanga 

(Ghowki- 

18 

23 

40 

30 

87 

8 

30 

118, t30, 134, 
188, 190. 

224, 229, 251, 

clanga). 

Chauraflhi (Ohowrasai) 


m 

23 

39 

55 

86 

46 

40 

308. 

194, 248. 

Chelad . 

. 



23 

38 

0 

87 

2 

5 

106. 

Chcruinala 



■■ 

23 

45 

40 

86 

43 

30 

134, 142. 

Ohhatriahganda 



17 

23 

44 

10 

87 

13 

20 

104, 241. 

Chhora (Chora) 



18 

23 

40 

15 

87 

12 

10 

225, 230. 

Ohhota Bhcmo 



0 

23 

42 

40 

86 

54 

20 

202, 205, 286. 

Chhota Dhemua 



6 

23 

42 

0 

86 

50 

40 

202, 205. 

Chhotkar 


• 

■■ 

23 

48 

50 

86 

57 

20 

95. 

Chichurbil 


• 

HI 

23 

49 

0 

87 

5 

0 

(See Plate 16). 

Chichnria 




23 

42 

5 

87 

11 

15 

52, 113, 224, 

Chinakuri 



H 

23 

40 

50 

86 

51 

30 

226, 227, 240, 
243, 248. 

1, 3, 5, 206, 

Chinchuria 



8 

23 

44 

30 

86 

58 

6 

307. 

114, 200, 201, 

Chirkiinda 



4 

23 

44 

10 

86 

48 

20 

203, 248, 250, 
286. 

18, 79, 142, 

Chulhapora • 



H 

23 

48 

35 

86 

40 

10 

146, 187. 

121. 

Churulia 



12 

23 

46 

55 

87 

4 

30 

18,41,85, lOd, 

D 

Dabar . 



7 

23 

48 

0 

86 

56 

5 

111, 114, 168, 
174, 186, 289, 
296. 

32, 33, 161. 

Dahibari 

• 

• 

■H 

23 

43 

45 

86 

45 

15 

118, 136, 141. 
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Dahuka 


18 

o 

23 

41 

60 

o 

87 

t 

12 

m 

10 

112, 227, 248. 

Dakshinkhanda 


19 

23 

37 

0 

87 

13 

15 

234, 239, 256, 

Dalurhand 


22 

23 

42 

65 

87 

15 

60 

268. 

104, 225. 

Damagaria . 


4 

23 

45 

40 

86 

61 

0 

105, 115, 149, 

Damalia (Damulia) 


14 

23 

36 

5 

87 

4 

45 

161, 186, 286. 
1, 210, 220, 

Damoclarpur . 


13 

23 

42 

10 

87 

6 

30 

.307. 

48, 210, 212, 

Damra . 


13 

23 

38 

66 

87 

1 

0 

224, 247, 249, 
285. 

95, 233. 

Darula . 


22 

23 

42 

0 

87 

18 

16 

242. 

Debiana • 


2 

23 

47 

45 

86 

41 

15 

125. 

Debipur 


4 

23 

46 

15 

86 

60 

45 

32, 96, 151. 

Deilya (Deoli) 


r> 

23 

40 

46 

86 

47 

40 

13, .35, 102, 

Donclua . • 


8 

23 

46 

60 

86 

62 

10 

106, 192, 194, 
196, 260, 286. 
32, 167, 186, 

Dooli 


0 

23 

38 

60 

86 

63 

15 

188. 

68. 

Deshcrmoban . 


12 

23 

46 

45 

87 

6 

25 

176. 

Dhasala (Dhasul) . 


18 

23 

41 

0 

87 

8 

36 

112, 224, 227, 

Dhundabad . 


8 

23 

46 

30 

86 

63 

30 

248, 309. 

162. 

Dhura . 


1 

23 

48 

15 

86 

40 

46 

123, 124, 131. 

Digari . 


8 

23 

46 

5 

86 

51 

50 

167. 

Dishergarh . 


6 

23 

41 

30 

86 

60 

0 

13, 18, 192, 

Dobrana 


18 

23 

41 

5 

87 

10 

35 

199, 201, 247, 
260, 309. 

229. 

Dolalsol 


4 

23 

47 

50 

86 

46 

30 

31. 

Dabchnrnria . 


19 

23 

34 

35 

87 

13 

30 

239. 

Duburdih 


4 

23 

45 

50 

86 

60 

6 

32, 162, 187, 
298. 

Dudhapani . 

• 

4 

23 

44 

30 

86 

46 

15 

139, 187. 
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(4"=1 
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Longitude. 

Page. 

mile.) 










o 



O 

/ 

- 


Diilabhdih 

4 

23 

47 

0 

86 

44 

0 

130. 

DiiiaarUanda . 

4 

23 

43 

30 

86 

47 

45 

142, 148. 190. 








264. 304. 

Durgaimr 

24 

23 

29 

50 

87 

19 

25 

9.01. 68. 296. 
312. 

E 









KIgara .... 

14 

23 

36 

5 

87 

0 

n 

220, 264 , 30S. 

li'thora (Aitiira) 

8 

23 

44 

45 

86 

55 

30 

200, 307. 

F 









ratchpiir 

0 

23 

‘12 

15 

80 

55 

15 

207, 310. 

Q 









Gangpur . • 

16 

23 

48 

25 

87 

12 

30 

184. 

Oangpiir 

S 

23 

48 

45 

80 

44 

10 

29. 

Gaiigutia 

fj 

23 

42 

40 

86 

50 

30 

201. 

Ganrui .... 

8 

23 

43 

0 

86 

50 

40 

204. 280. 

Garplialbari . 

4 

23 

44 

40 

86 

45 

30 

136, 140, 187, 
312. 

Gbagra .... 

1 

23 

50 

0 

86 

41 

10 

29. 30. 

GlioHhik (Gbu<>ick) . • 

13 

23 

39 

20 

87 

1 

20 

106, 211, 280. 
311. 

Gobiudapiir (Govindpiir) 

21 

23 

43 

0 

87 

17 

40 

240, 243. 

Gopalnagar . . . 

14 

23 

36 

0 

87 

1 

40 

222. 

Gopalpur 

14 

23 

34 

45 

87 

5 

30 

210. 

Gopaipnr 

8 

23 

43 

45 

86 

56 

25 

50. 311. 

^ 'opaipur . . • 

r> 

23 

39 

40 

86 

47 

20 

194. 

< opaipur 

0 

23 

42 

0 

86 

56 

10 

256. 
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Sheet No. 








Locality. 



(4"=1 

Latitude. 

Longitude. 

Page. 




milo.) 











o 

/ 

0 

o 

/ 

- 


Gopinatbpnr . 



4 

23 

44 

CO 

86 

44 

50 

126, 136, 140, 










309. 

Gaurangdj (Gourangdi) 

, 

7 

23 

48 

55 

86 

58 

40 

13, 111, 168, 











171, 186, 189, 
Sll. 

H 











Hansapathar . 



.. 

23 

38 

0 

86 

30 

0 

303. 

Hansdiha • 



18 

23 

40 

50 

87 

14 

0 

230, 241, 244. 

Haraiajam . 



2 

23 

47 

20 

86 

42 

0 

125. 

Uariharpur . 



3 

23 

CO 

10 

86 

43 

20 

29. 

Harishpur . 



10 

23 

36 

50 

87 

10 

15 

233. 

Hatlnal . 



n 

23 

42 

10 

86 

48 

10 

70. 201. 

Hazratpur • 



17 

23 

46 

45 

87 

14 

30 

183. 

Hijalgara • 



18 

23 

42 

50 

87 

7 

45 

226. 

IlijuU , 



5 

23 

40 

35 

86 

40 

5 

198. 

Hirakhun (Hirakund) 


fi 

23 

30 

40 

86 

50 

40 

79, 194, 199, 
309. 

Ilirapur. 

• 


0 

23 

30 

30 

86 

56 

20 

16, 18, 57, 68, 
77. 314. 

Hirbana 



4 

23 

46 

0 

86 

45 

20 

137. 

1 

Ikra 



13 

23 

41 

0 

87 

6 

45 

1 112. 

Itapora 

• 

• 

8 

23 

47 

15 

86 

58 

45 

83, 149, 165, 

1 167, 189. 

J 











Jagraj . 

. 

. ^ 

4 

23 

43 

50 

86 

46 

46 

147. 

Jamaldih • 

. 

, 

8 

23 

46 

6 

86 

51 

15 

152. 

Jambad. 

. 

. i 

18 

23 

39 

" ! 

87 

11 

15 

74, 102, 224, 

1 236, 280. 

Jamdih 

• 

• 

4 

23 

44 

15 

86 

45 

15 

141. 


Z 
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GEE : THE BANIGANJ COALFIEIiD. 


Ijorality. 



Sheet No. 

mile.) 

Latitude. 

Longitude. 

Pago. 

Jamgram 



11 

o 

23 

/ 

48 

0 

30 

o 

87 

/ 

0 

30 

33, 112, 168, 

Jamso) . 



■ 18 

23 

42 

55 

87 

0 

0 

172,188,108. 
16, 289, 200. 

Jaroiiria 



Ki 

23 

42 

5 

87 

4 

. 5 

85, 106, 112, 

Janra . 



1 

23 

49 

50 

80 

41 

40 

208, 213. 

30. 

Jarkunri (Jorkiiri) 



11 

23 

40 

10 

87 

5 

40 

178, 180. 

Jaspur . 


. i 

3 

23 

48 

10 

86 

45 

40 

31. 

Jaynagar 



12 

23 

40 

15 

87 

0 

10 

177. 

Jayramdatiga 



12 

23 

44 

35 

87 

0 

15 

606, 203, 210, 

Jcmori , 



13 

23 

38 

60 

87 

4 

20 

212, 249. 

217, 219, 254. 

Jcmiia . 



23 

23 

33 

30 

87 

22 

0 

74. 

Jcmua . 



U 

23 

33 

30 

87 

4 

45 

103, 210. 

Jeruwadih 



1 

23 

49 

20 

86 

40 

40 

28. 

Jhanjra 



22 

23 

38 

30 

87 

17 

30 

192, 239. 245. 

Jhciarbad 



22 

23 

40 

50 

87 

15 

30 

243. 

Joba 



13 

23 

40 

25 

87 

3 

35 

252. 

JoBDadih 



4 

23 

45 

40 

86 

43 

50 

130, 135, 140. 

Jote Jaiiaki . 



18 

23 

40 

10 

87 . 

8 

45 

225, 227, 229. 

Junkundar 



4 

23 

43 

40 

86 

40 

30 

143, 147. 

Juimt . 



9 ! 

23 

40 

0 

80 

52 

0 

54. 

K 











Kaithi (Koiti) 

. 

. 

13 

23 

42 

50 

87 

3 

40 

48, 249. 

Kajora . 



10 

23 

36 

50 

87 

11 

35 

13, 224, 231, 

Kalomathi (Kalimati) 


4 

23 

45 

35 

80 

47 

10 

233, 236, 

254, 250. 

14, 118, 142, 

Kalian Chak . 

. 

, 

4 

23 

43 

45 

80 

40 

0 

145, 186. 

143, 147, 188. 

Knlikapur 

• 

• 

14 

23 

35 

20 

87 

3 

30 

13, 79, 221. 












GEOGRAPHICAL INDEX. 


336 


Locality. 


Sheet No. 

r 








{4r=i 

Latitude. 

t Longitude. 

Page. 



mile.) 








% 



o 

/ 

- 

o 


0 


Kalipahari 



23 

40 

0 

87 

1 

10 

13, 65. 113, 

< 

Kalipur 









114. 209, 217, 
247, 256, 258, 
311. 


24 

23 

30 

35 

87 

17 

50 

63, 64, 101. 

Karkanali 


8 

23 

47 

20 

80 

56 

0 

100. 

Kalla . 


13 

23 

42 

30 

87 

0 

0 

216, 256. 

Kanauri 


2 

23 

47 

40 

80 

42 

30 

124, 131. 

Kanchandih . 


4 

23 

46 

10 

SB 

44 

10 

32, 136. 

Kankhaya . . 


13 

23 

42 

0 

87 

1 

35 

214, 255. 

Kansktili 


7 

23 

60 

10 

86 

57 

0 

96. 

Kantapahari . 


11 

23 

48 

40 

86 

59 

30 

34, 41. 112. 









168, 180, 188, 
100, 206. 


Kanyapur 


8 

23 

44 

30 

86 

57 

0 

86, 202. 

Kapasara 


4 

23 

46 

50 

86 

15 

30 

136. 137, 180. 

Kapistha 


12 

23 

47 

40 

87 

1 

30 

34, 83. 

Karabad (Korrabrul) 


11 

23 

48 

50 

87 

6 

15 

104, 100, 178, 
180. 

Kaahtagnra . 


10 

23 

35 

25 

86 

52 

10 

100. 

Kasidhara 


7 

23 

49 

40 

86 

58 

5 

100, 171. 

Kasta . 


11 

23 

49 

25 

87 

4 

15 

13, 177, 180, 










188, 300,311. 

Kastabad 


5 

23 

41 

20 

86 

46 

20 

24, 36, 102. 

Katagaria 


13 

23 

39 

15 

87 

6 

40 

216, 252. 

Kclyasota 


5 

23 

40 

30 

86 

40 

20 

24, 27, 42. 53, 
185, 300. 

Keuda . 


18 

23 

40 

0 

87 

10 

0 

13, 225, 230. 

Kendra 


17 

23 

44 

16 

87 

14 

30 

104, 112, 241 , 







242, 244. 

Kendua 


4 

23 

44 

30 

86 

60 

10 

83, 84, 06. 

Keshabganja (Kuslia« 

danga). 

13 

23 

41 

0 

87 

0 

50 

218. 

Khandra 

• 

18 

23 

38 

25 

87 

13 

45 

234, 239, 260. 


z 2 
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GEE : THE RANIGANJ COALFIELD, 


Locality. 


Sheet No. 
(4-'=! 
mile.) 

Latitude. 

Tjongitude. 

rage. 

Kharimati Rampur 


11 

o 

23 

/ 

fiO 

» 

0 

o 

87 

/ 

4 

20 

179. 

Khayrasolo . 


21 

23 

47 

16 

87 

16 

0 

178, 183. 

Khudka 


8 

23 

45 

36 

86 

63 

0 

164. 

Khusori. 


2 

23 

48 

0 

86 

42 

40 

123, 131, 186. 

Kija 

• 

8 

23 

48 

0 

86 

58 

20 

33. 

Kodokiari 


4 

23 

47 

16 

80 

43 

10 

133. 

Kolika . . 


2 

23 

47 

10 

86 

40 

66 

125. 

Knlkiind . 


2 

23 

4G 

10 

86 

41 

30 

127. 

Konardihi . 


22 

23 

40 

10 

87 

16 

10 

246. 

Konda. . 

• 

22 

23 

42 

65 

87 

18 

20 

242. 

Kosumkanali 


1 

23 

48 

30 

86 

41 

0 

121, 122. 

Koialdihi 


13 

23 

38 

40 

87 

0 

15 

210. 

Kiianlih 


4 

23 

46 

45 

86 

44 

20 

1.37. 

Kiikhrakuri . 


10 

23 

30 

66 

86 

68 

40 

69. 

Kiiltand 


4 

23 

46 

60 

86 

47 

3C 

32. 

Kulti . 


4 

23 

44 

0 

86 

60 

46 

17, 18, 47, 96, 

Kumardiha (Kuardih) 


13 

23 

38 

40 

1 87 

1 

40 

292, 296, 
211,217, 267. 

Kumarpur 


0 

23 

41 

60 

86 

66 

45 

64, 207. 

Kumhardubhi 


4 

23 

44 

30 

86 

47 

0 

17, 18, 106, 

KunuPtara 


18 

23 

39 

6 

87 

7 

60 

142, 146, 187. 
309,311, 314, 
226. 

L 










I^aohhitmr 

. 

9 

23 

42 

30 

86 

53 

25 

206, 261, 286. 

Lachhmanpnr 

. 

8 

23 

46 

10 

86 

62 

15 

96. 

Lakhdih (Laikdih) . 


4 

23 

43 

60 

86 

47 

50 

87, 118, 143, 

Lakrajoria 

• 

8 

23 

40 

35 

86 

61 

20 

147, 190, 311, 
32. 
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Sheet No. 








Locality. 


(4-«l 

Latitude. 

Longitude. 

Page. 



mile.) 







• 



o 

/ 

» 

o 

/ 



Lalbazar • 

. 

4 

23 

46 

0 

80 

51 

0 

84, 106, 111 










149, 161,189, 
286. 

Laudolia , 

• 

22 

23 

39 

30 

87 

18 

30 

74. 

Luiicliibad 


6 

23 

42 

40 

80 

10 

10 

35. 144, 149, 










308. 

M 










Madandih 


1 

23 

48 

0 

80 

42 

30 

123. 

Madanpur 


12 

23 

47 

20 

87 

2 

10 

83, 80, 105, 









174. 

Madanpur 


19 

23 

34 

20 

87 

9 

30 

238. 

Madhaignnja • 


22 . 

23 

39 

20 

87 

20 

25 

240. 

Mahal . 


22 

23 

42 

16 

87 

17 

35 

242. 

Maharaidih . 


1 

23 

60 

16 

80 

41 

45 

30. 

Mahira (Mohira) 

. 

19 

23 

37 

30 

87 

13 

30 

234, 239, 250. 

Muhmudpur . 


Id 

23 

40 

40 

87 

7 

30 

224, 227, 248, 
308. 

Maitur • . • 


9 

23 

42 

0 

80 

57 

50 

68. 

Majiara 


12 

23 

43 

20 

87 

0 

20 

85, 212, 210, 









250, 252, 264. 

Majit 


14 

23 

30 

45 

87 

0 

45 

222, 223. 

Manaliara 


8 

23 

47 

50 

1 

80 

55 

50 

105 

Manboria . • 


4 

23 

44 

30 

80 

49 

20 

164. 

Mandalpur . • 


13 

23 

41 

25 

87 

5 

15 

212. 

Mandira . • 


7 

23 

60 

20 

80 

57 

40 

33. 

Maugalmara . 


4 

23 

46 

30 

80 

49 

20 

31, 32, 144. 

Mangalpui 


19 

23 

37 

20 

87 

9 

0 

74. 224, 232. 
254, 204, 309. 

Manoharbahal • 


■■ 

23 

43 

50 

80 

67 

56 

200, 205, 251. 

Marichkata . 

a 


23 

43 

50 

80 

55 

45 

203. 

Mendba • • 

• 

■i 

23 

46 

20 

80 

47 

50 

143. 

Merthadib • 

a 

1 4 

1 

23 

47 

20 

80 

43 

30 

130, 131, 186. 
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OKE : TUG BANI6ANJ OOAIMELD. 




8Uocb Nu. 







Page. 

Xjocality. 



Laiitudo. 

Longitude. 


inilo.) 











o 


0 

o 

/ 



Motliani 

• 

9 

23 

41 

46 

86 

54 

0 

200 204. 

Mohanpur 


8 

23 

47 

0 

86 

67 

0 

167, 227. 

Mohisliila (Maslia) 


13 

23 

39 

10 

86 

59 

50 

65, 106, 216, 
219, 222. 

Moldonga 


22 

23 

39 

40 

87 

15 

25 

240, 266. 

Mugma . 


4 

23 

46 

20 

86 

43 

30 

89, 127, 130, 









133, 187,313. 

Mukundarpur 


18 

23 

38 

35 

87 

12 

35 

226. 

Mullialiara (Malliarali) . 

.. 

23 

28 

0 

87 

16 

0 

101. 

Murulia . 


C 

23 

36 

40 

86 

50 

30 

102, 194, 199, 










266, 286. 

N 










Nadiha . 


8 

23 

43 

30 

86 

56 

55 

200, 253. 

Nadiha (NoiUha) 


5 

23 

39 

60 

80 

40 

55 

13, 194, 197, 









248,250,309. 

^andai . 


8 

23 

47 

50 

86 

57 

25 

32, 33, 149, 










165. 

Nandi . . 


13 

23 

42 

60 

87 

5 

40 

211, 248. 

Napara * • 

. 

12 

23 

44 

55 

86 

59 

30 

203. 

Napur . 

. 

19 

23 

35 

5 

87 

8 

25 

221, 238. 

V^araHainuda 


9 

23 

41 

30 

86 

55 

50 

96, 200, 204, 










208, 257,311, 
315. 

Narayanpur (Narrainpur) 

5 

23 

40 

25 

86 

47 

20 

104, 309. 

Niamatpur . 

• 

8 

23 

43 

0 

86 

62 

60 

202. 

Nimcha 


13 

23 

38 

20 

87 

6 

30 

218, 254, 311. 

Nimsa . 


17 

23 

43 

0 

87 

12 

60 

16 

Niuga (Ningah) 


13 

23 

40 

30 

87 

2 

20 i 

210, 212, 250 , 
311. 

Nirsa . 


4 

23 

46 

30 

86 

43 


133, 187. 

Nirsa . 


2 

23 

47 

10 

86 

42 

30 

126, 187. 

Nituria . • 


5 

23 

39 

45 

86 

49 

50 

192, 194, 197, 

Nani • 


8 

23 

44 

30 

86 

67 

45 

202. 

Nutandanga . 


22 

23 

42 

30 

87 

19 

60 

242. 







0EQQ9AP1UCAL INDKX. 


XiOcality, 



yheet No. 










(4'=1 

Latitude. 

Longitude. 

Pago. 




inilf.) 











O 

/ 

H 

o 

/ 

0 


0 











Obchuria 

• 

• 

1 

23 

JO 

35 

80 

42 

30 

30. 

P 











Pabargora 



H 

23 

47 

15 

SO 

50 

20 

107, 295. 

Paharpur 



8 

23 

47 

30 

80 

50 

25 

33, 100, 105, 











ISO. 

Palabari 



•1 

23 

43 

5 

80 

45 

30 

130. 

Palarpur 




23 

AH 

30 

80 

14 

35 

31. 

I'alasrlanga , 




23 

40 

lu 

87 

5 

50 

211, 213, 248. 

PalaHliban 



VJ 

23 

35 

30 

87 

!) 

50 

238. 

Palasthali 



11 

23 

41) 

40 

87 

■1 

30 

180. 

Panchgechhia. 



8 

23 

43 

50 

80 

57 

30 

205. 

Paiulavoswur 



22 

23 

12 

10 

87 

10 

45 

18, 300. 

Pandodili 



2 

23 

10 

JO 

80 

•11 

50 

120, 129. 

I’audra Khaa 



:} 

23 

18 

0 

8() 

13 

JO 

31. 

Pansburi 



■■ 

23 

•10 

50 

87 

10 

30 

184. 

Panuria 




23 

10 

JO 

SO 

58 

45 

14,25, 28, 33, 




H 







114.107,171, 

188. 

Parosbkol 




23 

38 

25 

87 

11 

30 

225, 234. 

Parasia . 



18 

23 

38 

50 

87 

0 

50 

220, 229, 231, 









230. 

Parbbatpur . 



8 

23 

10 

40 

80 

50 

30 

107. 

Parboliya 



5 

23 

40 

20 

80 

50 

20 

13, 194, 190, 
255, 280, 28t{, 











311, 310. 

Pariarpur (Poriarpur) 


11 

23 

50 

5 

87 

3 

5 

13, 114, 177, 
180,188,301. 

Paribarpur . 

. 


13 

23 

42 

30 

87 

2 

40 

208, 214. 

Paraundib 

. 


17 

23 

47 

25 

87 

8 

20 

177, 181. 

Partopidih 

• 


1 

23 

48 

50 

80 

41 

40 

30. 
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Locality. 



Shoot No. 
(4'-l 
milo.) 

/.atitudc. 

Longitude. 

Page. 

Parulia . 



23 

o 

23 

/ 

36 

m 

10 

o 

87 

/ 

20 

0 

10 

63, 75. 

Patasbana 

. 


4 

23 

44 

20 

86 

44 

56 

141. 

Pailabari 



5 

23 

43 

0 

86 

45 

40 

14, 83, 84, 104, 

Paliuobana (Paimohna) 


0 

23 

40 

55 

86 

53 

45 

118, 143, 147, 
188. 

200, 207, 267. 

Petana . 



4 

23 

44 

35 

86 

50 

45 

105, 161, 156, 

Phulberya • 



8 

23 

46 

25 

86 

54 

30 

161. 

162, 164. 

Pithakiari . 



2 

23 

47 

0 

86 

42 

10 

126. 

Podadih . 



4 

23 

47 

10 

86 

46 

30 

37. 

Poradih . 



4 

23 

45 

20 

86 

48 

35 

143. 

Puapur . 



6 

23 

38 

50 

86 

46 

0 

194, 197, 250. 

Parana Chalti 



8 

23 

45 

40 

86 

58 

20 

95. 

Purushotiampur 



22 

23 

41 

30 

87 

16 

50 

13, 104, 192, 

R 

Kadliaballavpur 



8 

23 

47 

25 

86 

55 

40 

239,241,243. 

162, 295. 

Kagdih . 



4 

23 

45 

20 

86 

43 

40 

142. 

Kaghuuathbati 



8 

23 

43 

25 

86 

55 

30 

200, 204, 251, 

Hagbuualh Chak 



lU 

23 

35 

15 

87 

7 

15 

310. 

18, 215, 309. 

KagUunatlipur 



0 

23 

41 

30 

86 

46 

50 

35, 184. 

Uajpura 



4 

23 

46 

20 

86 

46 

15 

32, 142. 

Kanidhara 



7 

23 

49 

35 

86 

58 

10 

34, 169, 295. 

llamjibanpur 



8 

23 

43 

5 

86 

55 

10 

310. 

Uamkanali 



2 

23 

47 

45 

86 

40 

30 

123, 124, 133. 

Bamnagar • 



4 

23 

45 

15 

86 

50 

0 

13, 37, 79, 84, 

Bamnagar 

• 

• 

21 

23 

43 

50 

87 

15 

60 

04, 149, 153, 
187,180,299, 
804, 316. 

112, 242, 245. 
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Locality. 



Sheet No. 
(4'==1 
milo.) 

Latitude. 

Longitude. 

Pago. 

Rampur 



8 

o 

23 

/ 

45 

m 

10 

o 

80 

/ 

62 

» 

40 

4fS, ICO, 161. 

Rana . . 

. 

. 

12 • 

23 

43 

30 

87 

2 

0 

190. 

85, 214, 252. 

Rangamati 

• 

• 

2 

23 

17 

30 

SO 

42 

20 

123. 

Raniganj 


, 

10 

23 

3G 

30 

87 

7 

0 

2, 13. 10, 18, 

Rasuan • 



17 

23 

47 

10 

87 

12 

35 

87,106, 192, 
208. 218, 224, 
281, 204, 290, 
308, 312. 

13, 178, 182, 

Raiibaii 



13 

23 

39 

25 

87 

2 

30 

188. 

217, 219, 264. 

Ronei . 

• 

• 

19 

23 

3G 

50 

87 

8 

5 

238, 290. 

S 











Babanpur . 



8 

23 

45 

45 

8G 

62 

15 

157. 

8alicb(langa . 



U 

23 

3G 

30 

87 

2 

0 

95. 

Salanpur 



! 8 

23 

40 

5 

80 

52 

40 

13. 19. 114, 

Salcliiir 



u 

23 

35 

35 

87 

1 

40 

119, 150, 180. 
222. 

ISolma . 



14 

23 

3G 

10 

87 

1 

0 

95. 

Saltor . 



r> 

23 

40 

40 

80 

48 

40 

13, 194, 190, 

Sangamoliul . 



4 

23 

45 

0 

86 

43 

20 

250, 280, 300, 
315, 

134, 136, 309. 

Saoktorya (Sanctoria) 


n 

23 

42 

0 

80 

49 

40 

86, 199, 203, 

Saontal Motba 



G 

23 

37 

30 

80 

60 

10 

248. 260, 204, 
310. 

196, 199. 

Sarakdih 



8 

23 

43 

45 

80 

60 

45 

205, 200, 251, 

Saipi . 

. 


22 

23 

38 

0 

87 

10 

10 

280. 

246. 

SaisaPabari . 

. 


4 

23 

44 

40 

80 

47 

60 

140. 

Saishatali • 




23 

48 

15 

87 

2 

0 

41, 83, 84, 108, 

Sartbakpiir • 




23 

40 

30 

87 

7 

16 

172,186,315. 

227. 
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Sheet No. 








Locality. 



Latitude. 

Longitude. 

rage. 


mile.) 











0 

/ 

m 

0 

/ 

0 


Safgraxn 

. 

13 

23 

39 

30 

87 

5 

30 

214, 261. 

Satpukliiiriya 

• 

13 

23 

12 

10 

87 

0 

40 

96, 209, 222, 
256, 287, 311. 

Satiar • • 

• • 

12 

23 

4r» 

0 

87 

.5 

10 

289. 

Sckpur . 


13 

23 

41 

.50 

87 

6 

30 

74, 100, 114, 
192, 208, 210, 










212, 224, 248. 

Sciiialya (Sanila) 

• 

17 

23 

14 

45 

87 

12 

10 

62, 192, 239. 
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PLATK 1. 


OM ooal-nx}V)rMii» iioar I'ij^ara, coalfioM. 'I’hiH view inu8lj’at<^H the 

FCMnains of one of the old oxportinj; depAl.s on the norMierit hank of the Damodar 
river, from which the coal wan exported to (Jalcutlia during tlie monsoon period, at a time 
previous to the constniotion of the Kast Indian railway to Kanipinj in 1815. 



Memoirs, Vol. LX I, PI. 



OLD COAL- EXPORTING GHAT. NEAR EGARA, RANIGANJ COALFIELD. 




PLATE 2. 

Basal Talchir boulder-bed, Adjai river, Raniganj ooalfield. The boulder-bed of 
the basal Talohirs, resting on the Archsans of the southern bank of the Adjai river, 
north of Panuria, comprises sub-angular and rounded boulders of crystalline rocks anti 
quartzite, inoluded in a greenish, argillaoeous, sandy matrix. 



Memoirs, Vol. LXI, PI. 



BASAL TALCHIR BOULDER-BED, ADJAI RIVER, RANIGANJ COALFIELD. 





PLATE 3. 

Falsc-bodrlod Barakar Bandstoncs, Ohannh, [taniganj coaliiold. Tliis |ili()(iO;;raf)li 
tho iiUirked falae-bodding of tnaiiy of tho liarakar sandatonoa, in particular 
thoac. uf thn iip{)ormost Barakar moiisures, which overlio thu Ohatich-Jiogijnia coal soam. 



GEOLOGICAL SURVEY OF INDIA 


Memoirs, Vol. LX I, PI. 3. 






PLATJ^ 4. 

SocUon of the Raniganj moasiirca, Mangalpiir, Uaniganj coalfield. The quarry Rcction 
iiK’lndrs a rapping of laiodto consiafing of about two fret of hard (M)nsolidated rock, 
followed lx5low by about three U» four f(‘et of rubbJy lat(‘ritt). Several ft^et of soft, 
d(^Goinpo.so(l Raniganj sandstone iminediabdy underlie the rid>bly lalerite and pass 
dow'n into linu-textured grey and gr(‘eni8h*grey massive saiidstoiies, wliioh form the 
roof ol the thick Mangalpur ooal scam. 



Memoirs. Vol. LXI, PI. 



SECTION OF THE RANIGANJ MEASURES, MANGALPUR. RANIGANJ COALFirLO 





PLATE 5. 


Panchet clays and sandstones, near Banspatali, Kaniganj coalfield. The gently- 
inclined Panchot clays (predominantly dark-red in colour with thin light-tinted hands) 
alternate with yellow-grey soft sandstones and constitute the upper part of the Panohet 
series of the southern of the coalfield. 



\e:oz.og/c^z, oj^ 



PANCHET CLAYS AND SANDSTONES. NEAR BANSPATALI, RANIGANJ COALFIELD. 




PLATE 6. 


Fig. L QaartEoae laterite and lateritio gravels, near Pamlia, Raniganj coalfield. 
The section includes a capping of consolidated hard laterite, passing belnw into lateritio 
gravels : the latter rest unconformably on the soft yellow-grey sandstones (T =» Dnrgapur 
beds) of the extreme eastern part of the field. 

Fig. 2. Ferruginous sandstone among laterite, near Srikrishnapur, Raniganj coal- 
field. The laterite of the eastern end of the coalfield includes masses of ferruginous 
grit and sandstone, which is also undergoing superficial lateiitisation. 
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E. A*. Photo. G. S. /. Calcutta. 

FIG. 1. QUARTZOSE LATERITE AND LATERITIC GRAVELS, NEAR PARULIA, 
RANIQANJ, COALFIELD. 



A. K. Banerji^ Photo. 

FIG. 2. FERRUGINOUS SANDSTONE AMONG LATERITE, 
RANIGANJ COALFIELD. 


G. S. 1. Calcutta 

NEAR SRIKRISHNAPUR, 




PLATE 7 . 


Mioa-peridoUte dyke inteneoting Paaai Beam, Raniganj ' coalfield. On either Bide 
of thiB four-foot mioa-peridotite dyke (P), whioh here interseote the Pusai coal Beam in 
the Sonbad nofo, the coked jkama coal (J) exhibits a pronounced columnar structure. 
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PLATE 8. ' 

Mi<;a-peri(l()tiie sill* Kudia aola, Haniganj coalfield. The more irregular type oi 
mica<poridotite sill intrusions intersecting a coal seam of the Shampur moasun» is 
illustrated in this photograph. At intervals the sill (P) swells out into masses, lenticular 
in cross-section. The convefsion of the coal into jhama ( J) is very pronounced. 




MtCA-PERIDOTITE SILL INTERSECTING COAL SEAM, KUDIA NALA, RANIGANJ COALFIELD. 





PLATE 9. 

Mica-peridotite sill mteraeoting Bahira *5* 8eaiii» Ranigaoj ooalfield. Exposed in the 
eostoru side of the quaTry, weet of Uahira village. 



Memoirs, Vol. LXI, PI. 



mica-peridotite sill intersecting bahira seam, raniganj coalfield. 




PLATE 10. 


Fig. 1. Mioa-psridotite Bill, Kadia nolo, Ranigan) coalfield. The aill of mica- 
pBfidoiiite (mhtneied into * white trap *) ezhibita a marked uniformity in thlokneas. 
The Bill ia intmded along the top of a aeam of ahale and ooal of the middle Barakar 
meaamea. Maaabe aandatonea overlie the introaion. 

Fig. 2. The fialma dolerite dyke, Banigaaj coalfield. Thia dolerite dyke, about 
120 feet wide^ foUowa a very direot trend aoroaa the Raniganj field. Tte ontoiop ia marked 
by the reotamrolar blooka of anpeifloially weathered dolerite, aa illnatiated on the northern 
bank of the liamodar fiver. 
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E. R, Gee, Photo. G. S. /. Calcutta. 

FIG. 2. THE SALMA DOLERITE DYKE, RANIGANJ COALFIELD. 




PLATE 11. 

Qoarrymg the Dsmagaria eeam, Bamagaria ooUiefT (Biesan* TambaU Broa., LtcLV 
Baniganj oo^eld. Thia seam, 100 feet in total thickncea, inelodea a lower aeotion ot 
good quality coal, which is beinff extracted. At the onterop the seam paaaea into grey 
earthy fireclays, as shown in the photograph. 




QUARRYING THE OAMAGARIA SEAM, OAMAGARIA COLLIERY, RANIGANJ COALFIELD. 




PLATE 12. 

Primitive method of raisiii^' coal noar Barabani, Baniganj co.il field. At this small 
colliery* foraaledabdur was still employed (in 1927) for the purpose of raising coal from 
a shallow shaft. The * buckets * of coal were hauled to the surface by a rope passed 
over a pulley- wheel at the top of the shaft and were then emptied into the adioining 
tubs and transported to the depAt. 




PRIMITIVE METHOD OF RAISING COAL NEAR BARABANI, RANIGANJ COALFIELD. 





PLATE 13. 

Fijr. 1. Ningah collieiy (Meesre. Turner MorriBon &)Co.,Ltd.)»Bamganj coalfield, llie 
photograph illuBtrates the headgoara of the two main 1,300-foot shafts of Kingah 
oolliory, completed, down to the Poniati seam, in 1928. 

Fig. 2. Aerial ropeways (Messrs. Bird & Co., Ltd.), Saltor, Raniganj coalfield. This 
photograph illustrates the aerial ropeway of Saltor colliery, on the south hank of the 
Damodar river. The more distant ropeway is employed in the conveyance of coal from 
the pits of Saltor island, to the depdt on the mainland ; the one in the foreground in- 
cludes the mechanical *grab* and *drag-lino’ by which sand is obtained from the bed of 
the Damodar and transported to the river-bank for the purpose of sand-stowing. 
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FIG. 1. NINGAH COLLIERY, (TURNER MORRISON d Co. Ltd.,) RANIGANJ COALFIELD. 



E, A\ Gee, Photos, C<^lcutta. 

FIG. 2. AERIAL ROPEWAYS, (BIRD d Co. Ltd.,) SALTOR, RANIGANJ COALFIELD. 




PLATE 14. 

Fig. 1. Blast fiimaceB, Bengal Iron Co., Ltd. (Messrs. Martin & Go., Ltd.), Kulti, 
Raniganj coalfield. 

Fig. 2, Pottery works (Messrs. Bum & Co„ Ltd.), BaniganJ, Kaniganj coalfield. 






PLATE 15. 

Fi>». 1 & 2. Fireclay and Silica works (Messrs. Bir<l & Co., Ltrl)., Kumhardubbi 
Baiiigauj coaliield. 





VoL, X, 1877. 

^aH J (otrf o/|)finl).~Annaal report for 1876. Geological notes on Great Indian Desert between 
Sind and Rajputana. Cretaceous genus Omphalia near Nameho lake. Tibet, about 75 
miles north of Lhassa. Estheria in Gond wana fonnation. Vertebrata from Indian tertiary 
and «|Bcondary rooks. New Emydine from the upper tcrtiarios of Northern Punjab. 
Observations on under«ground temperature. 

Port 2 {out of pnnt), — Boclu of the Lower Godavari. * Atgarh Sandstones * near Cuttack. 
Fossil floras in India. Now or rare mammals from the Siwaliks. Aravali series in North- 
Eastern Kajputana. Borings for coal in India. Geology of India. 

JPart 3 {out of print), — ^Tertiary aone and underlying rocks in North-West. Punjab. Fossil floras 
in India. Erratics in Potwar. Coal explorations in Darjiling district. Limestones in 
neighbourhood of Barakar. Forms of blowing machine used by smiths of Upper Assam. 
Analyses of llanigauj coals. 

Part 4 {ofui of pnn<).-^oology of IVlahanadi basin and its vicinity. Diamonds, gold, and lead 
ores of iSambalpur district. ‘ Eryon Comp. Barrovensis* McCoy, from Sripormatur group 
. near Madras. Fossil floras in India. The Blaini group and ‘ Central Gneiss * in Simla* 
Himalayas. Tertiaries of North-West Punjab. Genera Chcnromeryx and Khagatherium. 

VoL. XI, 1878. 

Part 1. — ^Annual report for 1877. Geology of Upper Godavari basin, betwwn river Wardha 
and Godavari, near Sironcha. Geology of Kashmir, Kislitwar, and Pangi. *Siwalik mam- 
mals. Palffiontological relations of Gondwana system. ‘ Erratics in I’unjab.’ 

Part 2 {otU of print). —Oology of Sind (second notice). Origin of Kiimaun lakes. Trip over 
Milam Pass, Knmaun. Mud volcanoes of Bamri and Cheduba. Mineral rosources of 
B-amri, Cheduba and adjacent islands. 

Part 3 {out of ^nt). — Gold industry in Wynaad. Upper Gondw'ana series in Trichiuopoly and 
Nellore-Kistna districts. Senarmontite from Sarawak. 

Part 4. — ^Geographical tiistribution of fossil organisms in In^a. Submerged forest on Bombay 
Island. 

VoL. XII, 1879. 

Part i.— Annual report for 1878. Geology of Kashmir (third notice). Siwalik mammalia. 
Siwalik beds. Tour through Hangrang and Spiti. Mud eruption in Ramri Island ( Arakan), 
Brauniie, with Rhodonite, from Nagpur, Central Provinces. Palaeontological notes from 
Satpura coal-basin. Coal importations into India. 

Part 2 {out of print). — ^Mohpani coal-field. Pyrolusito with Psilomelano at Gosalpur, Jabalpur 
district. Geological reconnaissance from Indus at Kushalgarh to Kurram at Thai on 
Afghan frontier. Geology of Upper Punjab. 

Part 3 {out af print). — Geological features of northern Madura, Padukota State, and southern 
of Tanjore and Trichiuopoly districts included within limits of shoot 80 of Indian 
Atlas. Cretaceous fossils from Trichinopoly district, collected in 1877-78. Sphenophyllum 
and other Equisetacese with reference to Indian form Trizygia Spooiosa, Roylo (Spheno- 
phyllum Trizygia, Ung.). Mysorin and Atacamite from Nollore district. Corundum 
from Khosi HUls. Joga neighbourhood and old mines on Nerbadda, 

Part 4. — “ Attock Slates ” and their probable geological position. Marginal bone of undes- 
crilwd tortoise, from Upper Siwaliks, near Nila, in Potwar, Punjab. Geology of North 
Arcot district. Road section from Murroe to Abbottabad. 

VoL. Xm, 1880. 

Part 1. — ^Annual report for 1879. Geology of Upjwr Godavari basin in neighbourhood of 
Sironcha. Geology of Ladak and neighbouring districts. Teeth of fossil fishes from Ramri 
Island and Punjab. Fossil genera NOggerathia, Stbg., Noggerathiopsis, Fstm., and Rhlpto- 
zamites, Sehmalh., in palecozoio and secondary rocks of Europe, Asia and Australia. Fossil 
plants from Kattywar, Shekh Badin, and Sirgujah. Volcanic foci of oniption in Konkan. 

Port j 2.— Geological notes. Palaeontological notes on lower trias of Himalayas. Artesian wells 
at Ponrlicborry, anti possibility of finding sources of water-supply at Madras. 

Part 3. — ^Kumaun lakes. Colt of paheolithio type in Punjab. Pakeontologioal notes from 
Korharbari and South Rewa coal-fields. Correlation of Gondwana flora with other floras. 
Artesian w'olls at Pondicherry. Sait in Kajputana. Gas and mud eruptions on Arakan 
coast on 12^ March 1870 and in Juno 1843. 

Part 4 {out of pnn<).~Pleistocene deposits of Northern Punjab, and evidence they afford of 
extreme climate during portion of that period. Useful minerals of Arvali region. Correla- 
tion of Gondwana flora with that of Australian coal-bearing system. Reh or alkali soils 
and saline well waters. Reh soils of Upper India. Naini Tal landslip, 18th September 
1880. 
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VoL. XIV. 1881. 

Part I.— Aaniial report for 1880. Geology of part of Dardistan. Baltistan. and neislilioiiTing 
districts. Siwalik carnivora. Siwalik group of Sub-Himalayan region. Sonw Bewah 
Qondwana basin. Ferruginous beds associated with basaltic rocks of north-eastern Ulster, 
in relation to Indian laterite. Bajmahai plants. Travelled blocks of the Punjab. Append- 
ix to * Paleoontological notes on lower trias of Hiniala3^s Mammalian fossils from Porim 
Island. 

Part 2 {out of prifU). — ^Nahan-Siwalik unconformity in North-Western Himalaya. Qondwana 
vertebrates. Ossiferous beds of Hundcs in Tibet. Mining records and mining record 
ollico of Groat Britain ; and Coal and Metalliferous Minos Act of 1872 (England). Cobaltite 
and danatito from Khotri mines, Kajputana; with remarks on Jaipnrite (Syepoorite). 
Zinc-ore (Sraith-sonito and Blende) with barytes in Karnul district, Madras. Mud eruption 
in island of Choduba. 

Part 3 {ml of print ). — Artesian borings in India. Oligoclase granite at Wangtu on Sutlej, North- 
Wost Himalayas. Fish-plate from Siwaliks. Palteontological notes from Hazaribagh 
and Lobardagga districts. Fossil carnivora from Siwalik hills. 

Part 4 {out of print ). — ^Artesian borings in India. Oligoclase granite at Wangtu on Sutlej, 
region, central and eastern. Native antimony obtained at Pulo Obin, noar Singapore. 
Turgite from Jiiggiapeit, Kistnah District, and zinc carbonate from Kamul, l^dras. 
Section from Da^ousie to Pangi, via Sach Pass, South Rewah Qondwana basin. Sub- 
merged forest on Bombay Island. 


VoL. XV, 1882. 

Part 1 {out of print ). — Annual report for 1881. Geology of North-West Kashmir and Khagan 
Qondwana labyrinthodonts (Siwalik and Jamna mammals). Geology of Dalhousie, North- 
West Himalaya. Palm leaves from (tertiary) Murroo and Kasauli beds in India. Iridos- 
mino from Noa-Dihing river, Upper Assam, and Platinum from Chutia Nagpur. On (1) 
copper mine near Yongri hill, Darjiling district : (2) arsenical pyrites in same neighlK)ur- 
hood : (3) kaolin at Darjiling. Analyses of coal and fire-clay from Makum coal-field. 
Upper Assam. Exiieriments on coal of Pind Dadun Khan, Salt-range, with reference to 
production of gas, mado April 29th, 1881. International Congress of Bologna. 

Part 2 {out of print ). — Geology of Travancore State. WarkilU bods and reported associated 
deposits at Quilon, in Travancore. Siwalik and Narbada fossils. Coal-bearing rooks of 
Upper Bor and Hand rivers in Western Chutia Nagpur, Pench river coal-field in Chhind- 
wara district. Central l*rovinces. Boring for co.al jit Engsein, British Burma. Sappera 
in North-Western Himalaya. Eruption of mud volcanoes in Cheduba. 

Part 3 {out of print ). — Coal of Mach (Much) in Bolan Pass, and of Sharigh on Harnai route 
between Sibi and Quetta. Crystals of stilbite from Western Ghats, Bombay. Traps of 
Darang and Mandi in North-Western Himalayas. Connexion betweou Hazara and 
Kashmir series. Uraaria coal-field (South Rewah GtJndwana basin). Daranggiri coal-field, 
Garo liilis, Assam. Coal in Myanoung division, Henzuda district. 

Part 4 {out of ])rini). — C^oal-fiolds of Mysore. Borings for coal at Beddadanol, Godavari district, 
in 1874. Supposed occurrence of coal on Kistna. 


VoL. XVI, 1883. 

Part 1 . — Annual report for 1882. Richthofonia, Kays. (Anomia Lawronciana, Koninck). 
Geology of South Travancore. Geology of Chamba. Basalts of Bombay. 

Part 2 {out of print ). — Synopsis of fossil vortebrata of India, fiijori Labyiinthodont skull 
of Hippotberium antilopinum. Iron ores, and subsidiary materials for manufacture of 
iron, in uorth-oastem part of uabalpur district. Laterite and other manganese-ore occur- 
ring at Gosulpore, Jabalpur district. Umaria coal-field. 

Pari 3 {out of pritU ). — ^Microscopic structure of some Dalhousie rocks. Lavas of Aden. Pro- 
bable occurrence of Siwalik strata in China and Japan. Mastodon ongustiden in India. 
Traverse between Almora and Mnssoorreo. Cretaceous coal measures at Borsora. in Khaaia 
HiUs, near Laour, in Sylhot. 

Part 4 {out of print ). — Palaeontological notes from Daltonganj and Hntar coal-fields in Chota 
Nagpur. Altered basalts of Dalhousio region in North-Western Himalayas. Microsoopio 
structure of some Sub-Himalayan rocks of tertiary age. Geology of Jannsar and Lower 
Himalayas. Traverse through Eastern Khasia, Jaintia, and North Oaohar Hills. Native 
lead from Maulmain and chromite from the Andaman Islands. Fiery eruption from one 
of the mud volcanoes of Cheduba Island. Arakan, Irrigation from w^ in North-Western 
Provinces and Oudh. 
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VoL. xvn, 1884. 

^oft i-— Annual report for 1883. Smooth-water anohorages for mud-banks of Narrakal an<l 
AUeppy on Travanoore coast. Billa Suigam and otW oaves in Kamool ^triot. Geology 
of Ghauari and Sihunta paiganas of Ohamba. Lyttonin, Waagen, in Ruling series 
of Kashmir. 

Part 2 (out of print), — Earthquake of Slst December 1881. Miorosoopio structure of some 
Himalayan granites and gneissoso granites. Choi coal exploration. Re-discovery of. 
fossils in Siwalik beds. Mineral resources of Andaman Islamfs in neighbourhood of Port 
Blair. Iniertrappean beds in Deccan and I^ramie group in Western North America. 

Part 3 {out of print). — ^Microscopic structure of some Arvali rocks. Section along Indus from 
Peshawar Valley to Salt-range. Sites for Iwring in Raigarh-IIingir coal-field (first notice)* 
Lignite near Raipore, Central Provinces. Turquoise mines of Nishapur, Khorassan. Eiepf 
eruption from Mmbyin mud vulcano of Cheduba Island, Arakan. Langrin coal-field, South- 
Western Khasia Hills. Uraaria coal-field. 

Port i (oM< of print), — Geology of part of Gangastiian pargana of British Garbwal. SlatM and 
schists imbedded in gneissose granite of North-West Himalayas. Geology of Ta^t-i- 
Suleiman. Smooth-water anchorages of Travancore coast. Auioferous sands of the- 
Subansiri river, Pondicherry lignite, and phosphatio rocks at Musuri. Billa Surgam caves.. 

VoL. XVIir. 1885. 

Part 1 {out of print). — Annual report for 1884. Country between Singoreni coal-field and Kistna 
river. Geological sketch of country between Singareni coal-field and Hyderabad. Coal 
and limestone in Doigriing river near Gol^hat, Assam. Homotaxis, as illustrated from. 
Indian formations. Afghan field notes. 

Part 2 — Fossiliforous series in Lower Himalaya, Garhwal. Ago of Mandhali series in Lower 
Himalaya. Siwalik camel (Camolus Antiques, nobis ox Fale. and Caut. MS.). Qwlogy 
of Ohamba. Probability of obtaining water by moans of artesian wells in plains of Upper 
India. Artesian sources in plains of Upper India. Geology of Aka Hills. AU^d tend- 
ency of Arakan mud volcanoes to burst into eruption most frequently during rains. 
Analyses of phosphatio nodules and rock from Mussooroe. 

Part 3 {out of print). — Geology of Andaman Islands. Third species of Morycopotamus. Per- 
colation as affected by current. Pirthala and Chandpur meteorites. Oil-wells and coal 
in Thayetmyo District, British Burma. Antimony deposits in Maulmain district. Kasluuir 
earthquake of 30th May 1885. Bengal earthquake of 14th July 1885. 

Part 4 {out of print). — Geological work in Chhattisgarh division of Central Provinces. Bengal 
earthquake of 14th July 1885. Kashmir earthquake of 30th May 1885. Elxcavations 
in Billa Surgam caves. Nopaulite. Sabctmaliet meteorite. 

VOh. XIX, 1880. 

Part J {out of print). — ^Annual report for 1886. International Geological Congress of Berlin. 
Palseozoic Fos-sils in Olivo group of Salt-range. Correlation of Indian and Australian 
Coal-bearing bods. Afghan and Persian Field-notes. Section from Simla to Wangiu, and 
petrological character of Ambhiboliies and Qunrtz-Dioritos of Sutlej valley. 

Part 2 {out of print ). — Geology of parts of Bellary and Anontapur districts. Geology of Upper 
Dohing basin in Singpho Hills. Microscopic characters of eruptiyo rocks from Contral. 
Himalayas. Mammalia of Kamul Caves. Prospects of finding coal in Western Kajputaoa. 
Olivo group of Salt-range. Bouhler-botls of Salt-range. Gondwana llomotaxis. 

Part 3 {out of print). — Geological sketch of Vizagapatara district, Madras. Gool^y of Northern, 
Jcsalmer. Microscopic structure of Malaiii rooks of Arvali region, Malonjkhandi copper- 
ore in Balaghat district, C. P. . • • 

Part 4 {out of print). — ^Petroleum in India. Petroleum exploration at Khaton. Bonng in 
Chhattisgarh coal-fields. Field-notes from Afghanistan : No. 3, Turkistan.^ Fiery eruption 
from one of the mud volcanoes of Cheduba Island, Arakan. Nammianthal oertdite. 
Analysis of gold dust from Meza valley. Upper Burma. 

Von. XX, 1887. 

Part 1 {ml of Annual report for 1886. Field-notes from Afghanistan : No. 4, from 

Turkistan to India. Phjrsical geology of West British Garhwal; with notes on a route 
traversed through Jaunsar-Bawar and Tiri-Garhwal. Geology of Garo Hills. 
image-stones. Soundings recently taken off Barren Island and Narcondam. Talcbjr 
boulder-beds. Analysis of Phosphatio Nodules from Salt-range, Punjab. 

Part g.—Fossil vertebrata of India. Echinoidoa of cretaceous series of Lower Narbaim jalloy. 
Field-notes : No. 5— to accompany geological sketch map of Afghanistan and North- 
Eastern Khorassan. Microscopic structure of Bajmahal and Deooaa traps. Dolente of 
Chor. Identity of Olive series in east, with speckled sandstone in west of Saifc-range in 
Punjab. 
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Part d.-'Betirement of Mr. Medlicott. J. B. Mu 8 bketoff *0 Geology of RuiMan Turkietan. 
Crystalline and metamorphio rocks of Lower Himalaya, Garbwal, and Kumann, Section 
I. Geology of Simla and Jutogh. * Lalitpur * meteorite. 

Part 4 (out of print), — Points in Himalayan geology. Ciystalline and Metamorphic rocks of 
Lower Himalaya, Garhwal, and Kumaon, Section JI. Iron industry of western portion 
of Raipur. Notes on Upper Burma. Boring exploration in Chhattisgarh coaLfield (Second 
notice). Pressure Metamorpfaism, with reference to foliation of Himalayan Gneissose 
Granite. Papers on Himalayan Geology and Microscopic Petrology, 


VoL. XXI, 1888. 

Part i. — Annua) report for 1887. Ciystalline and metamorphic rocks of Lower Himalaya, 
Garhwal, and Kumaun, Section III. Birds-ncst of Klcphant Island, Mergui Archipelago, 
Exploration of Jesalmcr, with a view to discovery of coal. Facetted pebble from bouldor- 
ber] (‘ speckled sandstone ’) of Mount Che) in Salt-range, Punjab. Nodular stores obtained 
of Coloijibo. 

Pari 2 (out of print).— -Award of Wollaston Gold Medal, Geology Society of London, 1888, 
Dharwar System in South India. Igneous rocks of Raipur and Balaghat, Central Provinces. 
Sangar Marg and Mohowgalo coal-fields, Kashmir. 

Part 3 {out of prini). — ^Manganese Iron and Manganese Ores of Jabal])nr. ‘ The Carboniferous 
Glacial Period.* Pre-teriiary sedimentary formation of Simla region of Lower lliuialayas. 

Part i (aul of print). — Indian fossil vertebrates. Geology of North-West Himalayas. Blown 
sand rock sculpture. Nuinmulitea in Zanskar. Mica traps from Barakar and Raniganj. 


VoL. XXII. 1889. 

Pari 1 {out of print).— Annual report for 1888. Dharwar System in South India. W’ajra Karur 
diamonds, and M. ChapU'-r’a alleged discovery of diamonds in pegmatite. Generic position 
of so-called Plesiosaurus indious. Flexible sandstone or llacolumite, its nature, mode of 
occurroneo in India, and cause of its flexibility. Siwalik and Narbada Chelonia. 

Part 2 {out of print). — Indian Steatite. Distorted pebbles in Siwalik conglomerate, “ Carboni- 
ferous Glacial l*eriod.” Notes on Dr. W. Waagen’s “ Carboniferous Glacial Period ’*. 
Oil-fields of Twingoung and Beiiio, Burma. Gypsum of Nehal Nadi, Kuniaun. Materials 
for pottery in neighbourhood of Jabalpur and Umaria. 

Part 3 {out of print). — Coal outcrops in Sharigh Valley, Baluchistan. Trilobites in Neobolus 
beds of Salt-range. Geological notes. (Jlierra Poonjee coal-field, in Khasia Hills. Cobal- 
tiferous Matt from Nep&l. President of Geological Society of London on International 
Geological Congress of 1888. Tin-mining in Mergui district. 

Part 4 {out of pritU). — Land-tortoisea of Siwaliks. Pelvis of a ruminant from Siwaliks. Assays 
from Sambhar Salt-Ijake in Rajputana. Manganiferous iron and Manganese Ores of Jabal- 
pur. Palagonite-bearing traps of R&jmahdl hills and Deccan. Tin-smelting in ^lalay 
Peninsula. Provisional Index of Local Distribution of Important Minerals, Miscellaneoui 
Minerals, Gem Stones and Quarry Stones in Indian Empire : Part 1. 


VoL, XXIII, 1890. 

Pari 1 {out of print). — Annual report for 1889. Lakadong coal-field, Jaintia Hills. Pectoral 
and pelvic girdles and skull of Indian Dicyuodonts. Vertebrate remains from Nagpur 
district (with description of fish-skull). Crystalline and metamoiphic rocks of Lower 
Himalayas, Garhwjil and Kumaun, Section IV. Bivalves of Olive group Salt-range. 
Mud- banks of Travancorc coast. 

Pari 2 {out of print). — Petroleum explorations in Harnai district, Baluchistan. Sapphire Mim» of 
Kaslunir. Supposed Matrix of Diamond at Wajra Karur, Madras. Sonapot Gold-field. 
Field-notes from Shan Hills (Upiier Burma). New species of Syringosphssrida), 

fart 3 {out of print). — Geology and Ecunninic Resources of Couutiy adjoining Sind-Pishin Rail- 
way between Sharigh and Splntangi, and of country between it and Khattau. Journey 
through India in 1888-89, by Dr. Johannes Walthor. Coal-fields of Lairungao, Maosan- 
dram, and Mao-be-lar-kar, iu the Khasi Hills. Indian Steatite. Provisional Index of Local 
Distribution of Important Minerals, Miscellaneous Minerals, Gem Stones, and Quarry Stones 
in Indian Empire. 

Part 4 {out of print). — Geological sketoh of Naini Tal ; with remarks on natural conditions, 
governing mountain slopes. Fossil Indian Bird Bones. Darjiling Coal between Lisu and 
RamtM rivers. Basie Eruptive Rooks of Kadapah Area. Deep Boring at Lucknow. 
Coal Seam of Dore Ravine, Hazara. 
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VoL. XXIV, 1891. 

Pari Jput of wirU). — Annual report for 1890. Geology of Salt-range of Punjab, 'with 
re-oontHdored theory of Origin and Ago of Salt-Marl. Graphite in dooontposod GnelsR 
(Laterite) in Ceylon, (tlaoierfi of Kahru, Pandim, etc. Salts of Sambhar Lid^e in Raj- 
putana, and ‘ Reh ’ from .\iigarh in North- Wostern Provinces. Analysis of Dolomite 
from Sait-rnn^c, Punjab. 

Pari 2 {out of print). — Oil near Moghal Koi, in Sher.-ini country, Suleiman Hills. Mineral Oils 
from Suleitnaft Hills. Geology of Lnshai Hills. Coal-fields in Northern Shan States. 
Reportwl NamsfM?a Uuby-Mino in Maingldn State. Tourmaline (Schorl) Mines in Mainglbn 
State. Salt-spring near Bawgyo, Thibaw State. 

Pari 3 {out of print). — Boring in Daltonganj Coal-fichl, Palainow. Death of Dr. P. Martin, 
Duncan, Pyroxenie varielies of Gneiss and Scapnlito-boaiing Rocks. 

Part 4 {out of print). — Mammalian Rones from Mongolia. Darjeeling Coal Exploration. Gcopigy 
and Mineral Resources of Sikkim. Rocks from the Salt-range, Punjab. 

VoL. XXV. 1892. 

Part 1 {out of Annual report for 1891. Geology of Thai (Jhotiiili and part of Mari 

country. Petrological Notes oii Rouldm‘-l)cd of Salt range, Pnnjfib. Sub-reeent and 
Recent Deposits of valley plains of Quetta, PLshin, and Dashti-i-Redalot ; with appendices 
on Ohauians of Quetta ; and Artesian water-supply of Quetta and Pisliin. 

Part 2 {out of Geology of Safed Kdh. Jherria Coal-field. 

Part 3 {out of print). — Locally of Indian Tsclicffldnite. Geological Sketch of country, north of 
Bhamo. Economic resources of Aml>er and Jade mines area in Upper Burma. Iron-ores 
and froii industries of Salem Dialrict. Riebcckitc in fndia. Coal on (jroat Tcnasserini 
River, Lower Rurma. 

Port 4 {out of print). — Gil Springs at Mogal Kot in Shiraui Hills. Mineral Oil from Suleiman 
Hills. New Anil er-like Resin in Burma. Triassic Deposits of Salt range. 

\ou XXVI, 1898. 

Part / {out of print), — Annual report for 1892, Central Himalayas. Jadeite in Upper Burma, 
Hurmitc, now Eussil Resin from Uiiper Burma. Prosjiccting Operations, Mei^glii District, 
IS91.9'?, 

Part 2 {out of print). — Eartluiuako in ilaluehistan of 20th December 1892. Rumiite, now Amber- 
like fossils from Upper Riinna. Alluvial dejiosits and Subterranean water-supply of 
Rangoon. 

Puri 3 {out of print). — Cleology of Shcrani Jfills. Carboniferous Fossils from Tenassorim. 
Boring at Chandernagore. Granite in Tavoy and Mergui. 

Part '/ {out. of print). — Geology of. country fictween Cluippar Rift and Ilarnai in Baluchistan,. 
Geology of [>ai't of Teiia.ssoriin Valley with special reference to Tembiu-Kamspying ('oal- 
field. Magnetite cont.aining Manganese and Oluminu. UiBU>pilo. 


VoL. XXVll, 1894. 

Part 1 {out of print).- -Annual report for 1893. Bhaganwala Coal-field, Salt-range, Punjab. 

Part 2 {out of print ). — Petroleum from Burma. Siiiganuii (yOal-field, Hyderabad (Deccan), 
Gobiia Landslip, Garhwal. 

Part 3 (Old of pn /it). '—Cambrian Fonmition of Eastern Salt-rBnge. Girdih (Kurharbari) Coal- 
fields. Chipped (?) Flint,* in Uj>per Miiiccne «if Burma. Velaios Schmideliana, Chemn., 
and J’rovelatcs gratidia. Sow, sp., in Tertiary Formation of India and Burma. 

Part 4 {out of prirU ). — Geology cf Wuntbo in Upper Burma, Kehiiioids Irom Up^ier (Vetaceons 
System of Baluchistan. Highly I’liosphatic Mica Peridotites intrusive in Lower Condn ana 
Rocks of Bengal. Mjca-Hypersthene-HornbJcnd<5 j’eridotitc in Bengal. 

VoL. XXVIII, 1896. 

Part J.— Annual repo?*t for 1894. Cretaceous Formation of Pondicherry. Early allusion to 
Barren Island. Bibliography of Barren isbrnd and Narcondam from 1884 to 1804. 

Part 2 {out of print). — Creta,ceous Rocks of Southern India ami geographical conditions during 
later cretaceous timc.s. Experimental Boring for Petroleum at Sukkur from October IStKl 
to March 1895, Tertiary system in Burma. 

Pari 3 {out of print).— Jadeite and other rocks, from Tanynaw in Upper Burma. Geology of 
Tochi Valley. Lower Gondwanas in Argentina. 

Part 4 {out of print ). — Igneous Rocks of Giridih (Kiirhurbaree) Coal field and their Contact 
Effeota. Vindhyan systeni south of »Sone and their relation to so-called I^ower Vindhyaiis. 
Lower Vindhyan area of Sone Vulloy. Tertiary system in Burma. 
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Vot. XXIX, 1896. 

Pari 1 {out of ’print ). — Annual report for 1896. Acicular inclusions in Indian Garnets. Origin 
and Growth of Garncls and of thoir Micropcgmatitic intorgrowths in Pyroxenio rochs. 

Part 2 (ottf of print). — UJtra-haHic rotdcs and derived minerals of Chalk (Magnesite) hills, and other 
localities near Salotn, Madras. Gorundiini localities in Salem and Coimbatore districts, 
Madras. Corundum and Kyanite in Maubhum district, Jjengal. Ancient Geography of 
“ Gondwana-Iand.” Notes. 

Part 5.— IgnciniB Hocks from the Toohi Valley. Notes. 

Part 4 (out of print ). — Steatite mines, Minbu district, Burma. Lower Vindhyan (Sub-Kaimur) 
area of Sone Valley, llewah. Notea- 

VoL. XXX, 1897. 

Part L — Annual report for 1896. Norite and assu -iated Basic Dykes and Ijava-flows in Southern 
India Genus Vorte.brarin. Dn Glossoplcria and Vortebraria. 

Pari 2 . — Cretaceous Deposits of Poiidifjherri. Notes. 

Purl 3 {out of print ). — Flow structure in igneous dyke. Olivino-noriU' dykes at Cooiioor. lOxea- 
vaiions for oonitiduMi near I'alakod, Salem District. Deeurrence of coal at Palana in Bikaner. 
Gonlogieal apociiiuma ('(dleotod by Afghan- Baliich Boiindaiy Commission of 1890. 

Part i . — Nenialitu from .^fgllauist:lll. Quartz-barytt>H rock in Salem district, Madras Presidency. 
Worn femur of Hippopotamus irravadicua, Cant, and Kale., from Lower Plic)Cci)e of Burma. 
Supposed coal at Jaintia, Biixa Ditars. Percussion Figures on micas. Notes. 


Vro.. XXXi, 1904. 

Pari I (out '-/ print ). — Prefatory Notice. Copper-on* near Komai, Diiioelitig dislriet. Zewan 
lift is in Villi di'tri -t, Kaslimif. Coal dofmu'tti of Isa Khcl, Mianw.ili distiiet, Piiujab. 
U'C-Rilutig eoal-lxids, Assam, .Sapplurine-be iring inhjW from Vizagapatafn District. Min- 
ocllaneous Notes. Asssays, 

Part 2 (oitl of prini ). — Lt.-Genk C. A. McMahon. Cydolmts ITaydcni Dicner. Auriferons 
Oconrroni es nf (.lliota Nagpur, Beiig-il. On the foasihijity of introducing irnxlern methods 
of Coke-making at Fist Indian Railway (-olli -rieH, with supplement iry mde by Director, 
Goologic.il Survey of India. Mi.scclhneous Note-. 

Pari 3 (out of prm/). — Upper l^ikeozoic formation'^ <»f Furasiii, Glaeiation and History of Sind 
Valley. Haloritea in 'PriaH of Baluchistan. Ceo|«»gy and Mitrerai Resources of Mayur- 
bharij. Misoi'llaneoua No(oh. 

Part 4 {out of print). — Geology of ITppor Assam. .Vuriferous OccniTenees of Assam. Curious 
oocurreriec of Scapolitc frotn .Madra.s Presi leiuy. MiscidlaiU'ous Notes. Indo.v. 


Von. XX XII, 191)6. 

Part 1 (out of print). —Review of Mineral pniduotion ot India during 1S9S — 190;;. 

Pitrt 2 {out of print). — General report, April 1909 to Doeinnhor 1904. Geology ot Provinces 
of Tsaiig and U in I’ihel. Baln,>cili! in India. Miseeilaiieous Notes. 

Part 3 {nut of print ). — Anthracolilhic Fauna from Suhan.siri Gorge, Assnm. Flephas Antiquus 
(Namadii.ms) in Godavnri Alluvium. Tria-viu Faun.i of Tropites Idmeslmic id Byans. 
AmhIygoniU} in Kii.slimir. .Mi.scellancona No'es. 

Pari 1. -Ohitnary notices of H. B. Medlieott and W. T. Mianfoid. Kangra RaiMiquakc of 
4lh April 1906. index to V’oiinno XXX II. 


VoL. XXXllI, 1901). 

Part 1 {out nf print ). — Mineral Produetion of India diiriBg 1901. Plei toeeiio Movement in 
Indian l*ouinsula. Recent Glianges in Coiir.se of Nain-tu River, Northern Shan States. 
Natural Bridge in Goktoik (jorge. Geology and Mineral llcsourcos of Naniuul District 
(Patiala State). Mi.secllancous Nuto.s. 

Part 2 (out of jinw/).— General report for 1905 La.shio Coal-field, Northern Shan States. Namina, 
Mans ing and Mfin-se-Ie Coril-fields, Ntiriheru Shm State.s, Burma. Miscellaneous Notes. 

Pari 3 (out of /lint). — Petrology and .Mi ngane.se o'e Depo.sit^ of Sausar Tahsil, Ghhindvvara 
district. Central Provine4'H. Geology of part of valley of Nanhan River in Nagpur and 
Chhiinlvvara districis, (^niiral Provinces .Mang.iiiitc from Sandur Hills. Misccllanooiis 
Notes. 

I^art 4 (out of print). —Composition and Quality of Indian Coals. Classification of the Vindhyan 
System. Geology of Stat of Panna with reference to the Dianioud-bcaring Deposits. Index 
to VoiunieXXXlII. 
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Vot. XXXIV. 1906. 

Part 1 {<yui 0 / i>rtn<).-~Fosflils from HflloriteB Limestone of Bambanag Cliff, Kumaon. UpT»^ 
Triassie Fauna from Pishin ‘District, lUlucliistan. Geology of ]>ortion of oa 

Occurroneea in Foot-hills of Bhutan. Daiulli Coal-field : Coni outcrops in Kotli jenwi 
of Jammu State. Miflcellaneoiis Notes. . ... 

Pari 2 (out of «»»/).— Mineral production of In.lia dnrinK 1906. Nuiuiunlto 

remarks on Zonal Distriiuition of Indian Miiominlitcs. Aiiriforons Tracts in boutucrn 

India. Abaudonmciit of Collirrics at Warora, Central Proviiu'cs. Miscell«neou.s I\o . 

Parts {(ml of jrrint ). — Kxploaion Craters in Tsfueer Chindwin District, Burma. . 

Pavagad Hill. Gibbsite with Maiiguiicse-*)io from TaU-vadi, Bclgauni district, nmi oibosii 
from .Bhekowli, Satara District. Classilioathm of 'reriiaiy System in Sind with ruerence 
to Zonal distrilmtion of Eocene Echirioidea. > c , i 

Part 4 {ovt of print ). — .laipur and Nazira (‘oal-llehls, I^pper Assam. Malaim C-oal^hch » _ 

. Tirap niid Namdung tStreams. Kohat Anti<‘line. nenr Seiktem, »lyingyan , 

Burma. Asymmetry fif iVmingyat-Siiigii AntieJme, bi»p(‘r 

Gwegyo Anticline, Myingyan District. Upper J’.iirioiu lireyma Multituhcreulata. tr 
Nari of Baluchistan and Sind. Index to Volume \ X X I V. 


Vor., XXXV. 1007. 

Part 1 (out of prml).— General report for 1000. Ortliophragmiiia and l^eiddocyclinn in Nummu- 


)f 22ii<i October IfKKl at Dt>kachi an<l neighbourhood, Dacca 
Northern Shan States, 


litio Series. Meteoric Shower 
district. 

Part 2 (onl of nn'wj!).— Indian Aerolites. Brine-Avells at Bawgye, _ 

«oId-ln.aiingTVpositaofr.oiaVang,fi|.anSlaUa. fr<n«pii ■>. Marstr.ohtian straU 

of Baluchistan. Miscellaiieona Notes. , a mt eAi tnin 

Parts. — Pn>Iiminary survey of cortuiii Glaciers iu North West Himalaya. 

Glaciers in North-W’esi Kashmir. 


Pml ■/.— Prelimiliarv survey of certain Glaeiens in North We.sl. Himalaya. 

Glaciers in Lahaiil. (\— Notes on (crtahi (ihieieTS in Knmaon. Index to \olni 


on certain 
Volume XXXV. 


VoL. XXXVI, I007-0H. 

Part I (o„t ol r.d,roIogi..al Study of Hooka from hill (rao.a Vir-apapalam dmirirt. Madra^ 

Madras iWoncy. Nopholiuo Sy-nites fro.,, t„ll l.-a. I.S '""'^‘/"''Votato 

I’lcsidency. Stratigraphieal Position of ‘ Ni.w Suld'e from Buftii 

o„tl„.,-=,t I.alo To,(i.,ry Ap- io Soull, .N.M,a„ S,„t. ». M,.d..,f,on, 

--’"a; 

6«na l.. V..., oinml... npp- f*-- 

shellH of genus Balissa in yeiiangyauiig oil-hek , I pper ^ ,1 J jvivingvan 

phvllia fro,,, tlpp.u of lion., a. SLoriov- J 

liatriot. Tipper li,,,,,,,,. Koaaila f,-o.., ,..y ro.ha ol ' 7 

Km'hii, hilla, Vpper liu.iou, Croiao.-o,,.- O.loloulos of -I «<’ < 

of HKK). Miseollaneous Notes. , i- i nmi from Viiidhvan 

Notes. Index to Volume XXXVI. 


VoL. XXX Vll, lOOS-Oft. 

~&«5s.l£=ilSg^ 

Geology and Mineral Hesourccs of Bajpiplo Lin.-iftls •— Vrcdenl uryite 

ij..R , 1 - ^ 

XXXVILi 
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VoL. xxxvm> 1900-10. 

Part L Qooerik) report for 1908. Mineral Produotiotu of India daring 1908. 

Part 2 {out Of print), — Oatcrcn latimargiuata in “ Yenangyaung st^e of Banna. Ohina-oiay 
and Fire-olay deposits in Kajiiiahal liilis. Coal at Gilhurria in Bajmahal lulls. ^ Pegu 
Inlier at Ondwe, Magwe district, Upper Banna. Salt Deposits of Rajputana. Miscella- 
neous Notes. 

Part d.— Geology of Sarawan, Jhalawan, Mekran and the State of Las Itela. Uippuritc- bearing 
Liinostfine in Seistan and Geology of adjoining region. Fusulinidsp from Afghanistan. 
Miscellaneous Notes. 

Part 4 . — Geology and Prospoeis of Oil in Western Pronic and Kama, Lower Burma (including 
Namayan, Padaung, Taungbogyi and Ziaing). Recorrelation of Pegu system in Burina 
witli notes on Horizon «)f Oil-l)earing Strata (including Geology of Padaukpin, Banbyin 
and Aukmanein). Fossil Fish Teeth from Pegu sysUsiu, Burma. Northern part of 
Yenaiigyat Oil-field. Iron Ores of Chanda, Central Provinces. Geology of Aden Hinter- 
land. Petrological Ntites on rocks near Aden. Upper Jurassic Fossils near Aden. Mis- 
cellaneous Notes. Index to Volume XXXVllll. 

VoL. XXXIX, 1910. 

Quinquennial Review of Mineral Production of India during 1904 to 1908. 

VoL. XL, 1910. 

Pari 1. — Prc-Carboniferous Life- Provinces, Lakes of Salt Range in the Punjab.^ Preliminaiy 
survey of certain Glaciers in Himalaya. D. — Notes on certuin glaciers in Sikkim. New 
Mammalian Genera and S]if‘cies from Tertiaries of India. 

Part ii (out of itrivl ). — General Report for 1909. Mineral Production of India during 1909. 

Part J. — Revised Ciassiiicatiou of Tertiary Freshwater DepositH of India. Revision of Silurinu- 
Triai» Se<jucuce in Kashmir. FcnesUdla-liearing beils in Kashmir. 

Part 4 {ovt of prliU).— Aimii Shlade and Alum Manufacture, Kalabagh, Mianwali district, 
Punjab. (N)al-field8 in North- Eastern As.sam. J^edimentary Deposition of Oil. Mis- 
cellaneous Notes. Index to Volume XL. 

VoL. XLl, I91M2. 

Part 1 . — Age and continuation in Depth of Mnnganesc-orcs of Noginn -Balagbat Area, Central 
Provinces. Manganese-ore deposits of Rangpur StnU*. Bengal, and DLstribulion of Gondito 
»Seri(is in India. Baluchistan Earthquake of 2Jst October 1909. Idcmlity of Ostrea, Pro- 
ircnsis, Noetling, frotii Pegu System of Burma and tistrea Digilalinu, Eicbwald, from 
Miocene of Europe. Mr. T. 11. Blyth. Miscellaneous Notes. 

part a. — Genera] report for 1910. Devoni.m Fossils from Chitral, Pcisia, Afghanistan and 
Himalayas. S:>cctions in Pir Paiijal Range ami Sind Vuilcy, Kusliinir. 

Part ,'i. — Mineral Production of India during 1910. Samarskito and c)ther minerals in Ncliore 
District, Madras Preaidcimy. Goal in Nainchik Valley, Upper Assam. MisceUonet)U8 
N(»tes. 

Part 4. — i'cgu-Kocene Succession ;ii Minbu District near Ngaj>e. Geology of Henzada District, 
Burma. Geology of Lonar Lake, with note on Lonar Soda Deposit. International 
theological Congress t)f Stockholm. Miscellaneoua Notes, index to Volume XLl. 

VoL. XLIl, 1912. 

Part /.—Survival of Miocero Oyster in Recent Seas. Silurian Fossils from Kashmir. Blodilc 
from Salt Rang'j. Cold-bearing DeposiL or Mong Long, Ilsipaw State, Nf»rthciu Shan 
Stales, Burma. Steatite Ucpcisits, Idar State. MisceJlaneous Notiia. 

Part General Report for 1911. Dicotyledeonous Leaves from Coal Measures of Assam. 
Poting Glacier, Kun aon, Himalaya, June 1911. Miscellaneous Notes. 

Part :i. — Mineral ProductiiJii of India during 1911. Kodurite Scries. 

Part 4, — Geological Rcconnaissaru’c tlirough Dehong Valley, being Geological Rcsultsof Abor 
Expedition, 1911-12. Tiuvr ise Acioss the Nagn Hills of Assam. Indian Aerolites. Mis- 
cellaneous Notes. 

Vox.. XLllI, 1913. 

Part i {out of jtrini). — General Report for 1912. Garnet os a Geological Barometer. Wolframite 
in Tavoy District, Lower Banna. Miscellaneous Notes. 

Part 2 {ovt of privt). — Mineral Production of India during 1912. Relationship of the lliuialaya 
to the Indo-Gangetic Plain nud the Indian I*eninsula. Hambcrgite from Kashmir. 

Pari J.— ( ontributioDs to the geology of the Province of Ytinnan in Western China' : L— Bbanio- 
Teng-Yiieh Area. 11.— Petrology of Volcanic Rocks of Teng-Ytieh District. The Kiiana 
Hills. Banswal Aerolite. 

Part 4 , — Gold-bearing Alluvium of Chindwin River and Tributaries. Correlation of Biwaliks 
with Marnmal Horizons of Europe. Contributions to the Geology of the Province of 
Ytinnan in Western China : 111.— Stratigraphy of Ordovician and Silurian Beds of Western 
Ytiniion, with Provisional Palaiontologioal Determinations. Notes on “ Camai'ocrinus 
Aaiatious *' from Burma. j| 
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Vot. XUV. 1914. 

Fart 1 {ovJt of prinS ), — General Report for 1913. Carbonaceous Afiroliic from Rajpufaim 
2^uminulit^ as Zone Fossils, with description of some Burmese species. 

Pari 2 . — Contributions to the Geology of the Province of Yiinnan in Woslcrn China : IV.— 
Country around Yunnan Fu. Dyke of white Trap from Bench Valley Coal i'uUl. 
Chhindwara District, Central Provinces. Mineral concessions during 1913. 

Part ,3. — Coal-seams near Yaw River, Pukokku District, Upj)er Bunna. The Monazite Saiuls 
of Travancoro. Lowe.- Cretaceous Fauna from Gieuinal Sandstone and (^hiklcim scih s^. 
Indarctos salrnoutanus Pilgrim. Future Beheading of Son and llm- Rivers by Ilasdo. 

Part 4. — Salt Deposits of Cis Indus Salt Range. Teeth referable to Lower Siwalik Creodont 
genus Dissopsalis Pilgrim. Glaciers of Dhauli and Lissar Valleys, Kuiuaon, Himalaya, 
September 1912. Miscellaneous Notes. 

VoL. XLV, 1015. 

Pari 1 . — Now Siwalik Primates. Braohiopoda of Namyau Beds of Burma, Miscellaneous 
Note. 

Pari 2. — General Report for 1914. Notei on Sivaolurus and Parumachacrodua. 

Pari 3 , — Mineral Production of India during 1914. Three New Indian Meteorites. Kiitlip- 
puram, Shupiyan and Kamsagar. Dentition of Tragulid Genus Doreabunc, llematitc 
CYystal of Corundiform Habit from Kajlidongri, ( Centra J India. 

Pari 4 , — Geology of cojmtiy near Ngahlaingdwin. Geology of Chitral, and Poniirs. 

VoL. XLVI, 1916. 

Quinquennia] Review of Ahncral Production of India for 1909 to 1013. 

You XLVJI, 1910. 

Part J . — General lU'port for 1915. Koccne Manimals from Bui-nia. MieecJIancou.s Notes. 

Part iJ, — The Dcccan Tiup Flows of Linga, Chhindwara District, ('tntral Provinces. Iron 
Ore Deposits cd Twinngc, Nortluiii Shan States. 

Pnit 3 . — Obituary : B. V. Burton. The Mineral Prodiiciion of India during lOlf). Fiemingos- 
trea, an eastern group oi Upper <'retac(K)U8 and Koceiie Ufctividic, uitb descrijitions of two 
new species. 

Purl •/. — Con< ribnlions to t lie Gc^ology of tbo I’rovince of Yiinnan in Western ( Ibinn : 5.— Geology 
of parts of tbo Salwc'cn and Mekong Valleys. A fossil wood from Buiimi. Tbii Visum 
and Kkli Kbera Aerolites. 

VoL. XLVIII, J917. 

Purl J . — General Report for 1919. A revised classification oi tbe Gondw.'inn ►System. 

Pail 2 . — Mineral I’rodiictioii of India during 1910. Man nial (olkclioiiH Iroiii Basal Beds of 
Siwaliks. 

Pari f‘i . — fkysinJJograpby and Nomeiicliituie of Jfollaiitiilc. Geology and Ore Dej) 0 .silH td 
Ibuvduin Mines. Mi.scclljineous Notes. 

Part 4~ Biana-J,alsot Hills in Kastein Rajjaitanu. Origin of tbe l.alcritc of Sconi, Oiitral 
l/iovinccs. 

VoL. XLIX, 1918-19. 

Pari J, — General Report for 1917. Cosailerile Deposits of Tavoy. ].eB Kchinides des ** Bagli 
Beds.” 

Part 2 . — Alincral Production of India during 1917. Support of Mountains oi Central Asia. 

Pari 3 . — Structure and Stratigraphy in Noiili-Wesl I'uujab. Aqunmnrim' Mines of Dan), 
Baltistan. Srimangal Earthquake of July 8th, 1918. 

Pari :f.— i’ossiblo Occurrence of Petioleuiu in Jammu Province: I'lcliminaiy Note on Ibw 
Nar-Budbtin Dome, of Kotli Tebsil in the Punch Valley. Submerged Forests at Boinbaji/ 
loira-Trgppeiis end Silicified Lava from Hyderabad, B. India. 

Vot. L, 1919. 

Part 1. — General Report for 1918. Potash Salts of Punjab Salt Range and Kohat, Origin 
and history of Uoek-sult Deposits of Punjab and Kohat. 

Part 2. — Tungsten and Tin in Burma. Inclination of Thnistqilanc between Siwalik and Murree 
zone near Kotli, Jainuiu. Two Now Fossil Localities in Garo Jlills. Snnni Sulpbur Mine. 
MisoelianeouB Notes. 

Pari 3 {out of 'print ). — Mineral Production of India during 1918. Gastropoila Fauna of Ohl 
Lake-beds in Upper Burma. Galena Deposits of North-Eastern l*utao. 

Part •/;— Pitchblende, Monazite and other minerals from Pichhli, Gaya di.strict, Bihar and 
Orissa. Natural Gas in Bituminous Sait from Kohat. Mineral Resources of Central 
Provinces. Miscellaneous Notes. 
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^ VoL. LI, 1920-21. 

Pari /.—General Report for 1919. Paoiido-crystals of Graphite from Travancore. Mineral 
related to Xonotimo fnmi Manbhuni District, Rihar and Orissa Province. Goal Seain.s 
of Foot-Hills of the Arakan Yoma, botwet'n Letpan Yaw in I*akokku andNgapi' in Sfinbu, 
Upper Burma, Objci viitions on “ Physa Priiiseijii,” Sowerby and on a Clionid Sponge 
that burrowed in its shell. 

Pari 2 . — Classificatiou of fossil Cyprieidse. Sulphur near the confluence of the Greater Zab 
with the Tigris, Musopotaniia. Mi.scell:iri(;ous Notes. 

l^irt —Minora] i'nxliiution of Iinlia during 1919. Results of a llcvisiou of Dr. Nootling*a 
SfiCond Monograph on the Tertiary hViitfa of Biirnia. Afarino FoBsils collected by Mr. 
Piuford in the Gar«j Hills. 

Far! /. — Illu.straled coin rati vo Diagnoses of Fossil Torebrida? from Burma. Indian Fossil 
Vivij^arse. On a New fossil Unhniid from the intertrappean beds of Peninsular India, 
IJnionid.'o from the .Miocene of Burma, 


VoL, LI I, 1921. 

Quinquennial Review of Mineral Production of India for 19M — 1018. 

VoL. LIU. 1021. 

Fart 1. —General Report for 1020. .\ntitoony deposit of Thabyu, Amherst district. Antimony 
depo.sits of Soiitht^ni Shan States. Getflogy and .Mineral Hesoiirees of Kaisfern I’crsia. 
Miseollaneoiis Notes. 

Pari — Gomparativo DiagiioH<‘s of PIeurotomida< from Torti.iry Formation of Burma, (’ora- 

j)aral.ivo Diagnoses of (^oni<lJO and Caneellariidjo from 'Fertiary of Burma. Sl,rafclgrapliy 
Fos.dla aii<l Geologieal Belalionsliips of Lame! a Beds of ,l\ibl>\jlporo. Rocks near Latnota 
Ghat (.luhluilpore Dislrhit). 

FarL ,‘I (rul nf jtr'itti), — Ohitnary : Pr(‘rlerjck Riehmoiul Mallot. Mineral ProdiKdiou of India 
(liirii 1920. Mineral Resoure-os ol Bihar and Orissa. 

Part 4.- Stratigraphy of Iho Siiigu-yer.ang3Mt Area.. Analysi.s of Singu Fauna. Sulphur 
Deposits of Southern Persia. A Zono-Fo.ssil from Burma : Ampullina (iMogatylotus) 
Birm-inicii. 

VoL. LIV, 1922. 

Part tloneral Beport for 1921. Oonlribntion.s lo the Gmlogy ,,f tlio Province of Yunnan 
in VVe.Uern ('liiiia : VI. — ^'IVaverses l»et\v(‘ru 'Fall Fii and Vwruiaii Fu. Geology of Takki 
Zam Valley, and KnuienriMU-Makin Aom, \Va,Mris?an. Geology of l'hay<'it,Tnyo aTul neigh- 
liourliood, iiicludiiig I’adaukbin. Ihlurnen in lioodviy bliivl. 

Fart 2.* Mineral Production of Itidia during 1921. Inm Gres of Siiigl»hum and Orissa. Geo- 
logical Brsulis of the Mount Fvere,st, Bceonnaissance K\pedifiou. .Norlhcrn I0\densiou 
of the VV^»lfra.m-bcaniig Zone in Burma. Miscellaneous Noft'. 

Fart o. Oblli/ary : Rupert William Palmer, luilian 'IVrliary Gastrojioila, I V. — Olivd.ai, 
llarpida', Marginellida», VoluHda*. .and Miltifhe, with eoTUj)a.ra.h\e iliagmues of n(\\v speeios. 
Slructnre t4 Ouliehi in Glossopttu'is iingii.';i iftflia l>rrmgn. llevisii)T» «'>[ some Fo.ssil Balaiio- 
niorph Barnaeles from India and the Fast Indi.an \rchi[H'lago. Gontrihul ions to the Geo- 
logy of (ln‘ lht)vin(!<; of Amnnaai in IVes<ei‘> Ghijua : 7.— ReconnaisHanee Snrv(\vs hetwoen 
Shiimiing Fu, ('hingiung Ting ami Tali Fn. 8. -Fravorso dowti Vang-t/.e-ehairig Valley 
from Ohin-chaiMg-kai to 'Fiii-li-Choii. Boulder Beds biMiJt.it.li Utatur Slate, 'I’riehinopoly 
District. Miscellaneous Not.os. 

Fart •/. ' (ieologv of ^Ve.sl(M■^ Jaipur, tleologieal Traverses fro»u Assam to Myitkyina through 
lliikong Valley : Myitkyina tf» Norlhern Piit.ao : and M' itkvina to ChiriOHo Frontier. Oli- 
gocene Feliinoidea colketed by Rao Balindiir S. S(*thu Rama Ran in Piurma. Mineral 
Resources ol Kftlhapur S^sto. Kunghka and Mnnin.aklong Iron Oto Deposits, Nortbom 
Slian States, Burma. 


Vox.. LV, 1923-24. 

/*irt /.— General Report for 1922. Indian Tertiary Gastropoda, No. r>, Fusidje, 'FurbinelU<l», 
Glirvsotioinidie, Strepturida*, Bueeiiiid:e. N.asskhe, (kflumbcllidie, with short diagnoses of 
new speeios. (o'ologieal inlerpn-latioii (jf .some Recent Geo Iclic lnv<‘.stigaliona (being a 
second .Ap^iemlix to the Memoir on Mu; slructuro of Mm Himalayas and of the Gaugetio 
VJain as elucidate J by Geodetic Observatiofus in India). 

Fart 2 — GbitiiaT-y : Jlirrjest (Watson) Vredonbiirg, Fossil Mollus(!s from Oil-Measures of Dawna 
Hills, Tetuysscrira. Armoured Dinosaur from Jinmeta Beds of Jnbbulporo. Fossils forms 
of Plaenna. Phylogeny of some Turbinellida*. Recent Falls of Aerolites in India. Geology 
of part of Khnsi and jaintia Hills, Assam. 
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Pari 5, — ^Mineral Production of Tiiclia during 1922, Lignitic Coal-fields in Karewa formation 
of Kashmir Valley. Basic and Ultra-Basic? Members of the Charnoclcito Series in the Central 
Provinces. China Clay of Karalgi, Khanapur, Belgaum District. 

Pati 4. — Obituary; Henry Hubert Hayden. (HI Shales of Eastern iXinborsl, Burma, wiili a 
of (hu)logv of Neighbourhood. Proviaional list f»f I’aia'uzoie and Mesozoic? J'V>SMijfl 
collcoted by Dr. Coggin Brown in Yunnon. Fall of thrcio Meteoric Irons in Bajpuiauu 
on 20th May 1921. Miscellaiioous Note. 

Vci.. LVT, 1921-2.^;. 

Part i. — General Eeporl for 1922. Mineral Doposita of Burma. 

Part — Mineral Vroduelion of India during ll>2.‘l. ^oda roeks of Kajputuna-. 

Pari ^.—Gyrolitc and Okenite from Jhiini)ay. Eresliwater Kisli from oil-measures of Dawna 
Hills. Eossii Anipullarild from Booneb, Kaslnnir. (.'cileaieous Alga belonging to Triplo- 
porellea? (Dasycladacea') from 'Jirtiary of India. Froth Flotation (»f In.lian (,V)als. Sub- 
marine Mud Eruptions olF Arakan (.'oast, Burma. Cre(a(.« tms bossils from Afghanistan 
and Kliorasaii. 

Part 4.— Menia Meteorite. St»?godon Ganesa in Outer Siwaliks of Jammu. T>au(l and Fresh- 
watCT Fossil Molluscs from Karewas of Kashmir, liurme.so l.ignii.es Ifoni Nainma, Bat-Iiio 
and I’auk. Muurypur Salt Works. 

Voo. LVn. 1925. 

()niiifjuennial Beview of Mineral Produetaai of India for J919-t'J2.‘k I'rieo 5 Us. 10 As. 

Voi. BVm, 1925-2G. 

Part /, — General Uepoi* for 1(*24. Fossil 'rri*o in Banehot Soiies of Bower Gondwanas near 
Asnnsiil, with Buls'onlologiual l>(‘Seription. 

Pari 2 , — Obituary ; Eraiu is XVilliam Walker. l*ossibililiea •>( limliii;: lomealed c«*al-liehl at a 
WOi'kablo depth in Bombay Brcsidcuaiy, Basahic JiHcas (K-ne<ia(od by disep boring for 
coal at BliuKavsal, Bombay Brcsideiicy. 

Part Aljncral Ih'odiu f ion of India tluring 1921. Enstatifci-Aiiglb? Sc'ries of Pyroxenes, 
(^('iislilution of ilie Glauconite and (Viadonilc. Balagonik'-bearlrig DoJerile from Kugpur. 

Puri 4. — Fos<iles ('icfaccs <lc rAI'ghani.stan. Fos.siU'.s du J\asl»iiiir el des Paniiva, A<llitionrt 
and I'orn'ctioiis (o X redcnhuig’s (‘lassilical ion of llto Cyprteida*. L'eti’ology of llockf} from 
Girnar and (Jshaui Hills, Katbiauar, India. 

Voi.. Ll.\, 1920*27. 

Part J. — General Ih'port. b)r BrJo. Forammifera of parts of Western Imlia. 

Part 2. — Sampling Operations in Pem h Valle} Coal-liekl. Coin|)ositlon of some Indian GarnetH, 
Gcr)logy of Andaman an<l Ni^'obar Islands, wLlli special roiVnaiee to Mid<ll(^ Andaman Island. 
Occnrrcnct' of t r\ ptolialilc. Uemarks on Carter’s Genus Coiitdiles. 

Pari 3 . — Riim ral Prodm-lion of India during 1925. Metajuorj»hie Uoeks and IiitniMVo Granite 
of Cliliofa Udejair Siate. Indian Species of ('oias lypeiis. 

Part 4, — Low -Blios})IiorMS Coking Coal in Giridih Coal Field. DLstribulion of Gault in India. 
Ago of R<)-c.'dlc«I Iranian Fauna from Tibet. Bauxite on Korlapafc Hill, Kalalmndi Slate, 
Bihar and Oii.'jsa. 

\\>r. LX, 1927-28. 

Pari 1 . — General Ueport for 1920. iSi>; U' cenl- fndian Aerolites. 

Part 2. — Gafl Eruption on Bamri Islam), cdl .Xracan Coast of Burma, in fluly, 1920. Oil ludi- 
eationa at'Drigh Ihiad near Karachi. L<»wer Canine of I’otrac.onodon. Geology of Bundi 
State, Bajputana. 

Part 3. — Mineral Bruduction of India tlnring 1920. Geological 'rravorso in Yinizuliii Valley, 
Ainbnla Boring of 1920-27. Indian UnioniiJa* 

Part 4^ — Utd.'ition.ship between Speeifie Gravity and Ash Contents of Coals of ICt^roa and Bokaro 
Coal-s a.s (Jolloiil SysleMu.s. (.\)ni.act of Ba.sall with eoab.S(?am in tho Lsle of Skye, Sijotland . 
Comparison wdth liulian e.xainplcs. Barakar-fronstono Boundary near Begiinia, Uaniganj 
Coal-lioM. Uaniganj -Panehet Boniularv near ;\sansf)l, Uaniganj CoaMudd, Periuo-Carhoni- 
ferous Marine Fauna from Umaria Coal Held. Geology of IJmaria Coal-litdd, Uowah State, 
Central India. Compo.sitiun and Nomojiclatiiro of Chlorophicilo and Palagonito, and 
(^blorophajito Seric.s. Misccllanoou.s Notes. 

VoL. I.Xr, 1928-29. 

Part 7. — General Beport fijr 1927. yVotionodon risinensis in Lower Go/idw'aiias of Vihi district, 
Kashmir. Miscellaneous .Note; Further .Note on Nomenclature of Jfollandito. 

Part 2. — Contribution to Geology of Punjab Salt liajige. Iron Ore Deposits of Northern Shau 
States. Lower Canine of Indian Species of Couohyua. Miscellaneous Note : Loucopy- 
rite from Kodorma. 
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Pari iS.-^Hi^orsd thwluctloa of India during 19^. -Note on Coking Heats with €k>ndwaiia 
Coals. Zinc-Spinel, from Southern India. New Indian Meteorite : Lua Fall. Miaoella- 
neous Note : L jllingito from llazaribagh Bisiriot. 

Part 4 . — ^Krratics of the Punjab. Cretaceous Dinosaurs of Trichinopoly District, and Books 
associated with them. Orbitolinas from Tibet. Joya Mair Dome Fold, nearOhakwal, 
Jhelnm District, Punjab. AUpphane at Tikak, A^m. Misoellaneoiis Note : Austra* 
lian Species of Genua OUortia. 

VoL. LXIl, 1929-30. 

Part 1. — General Report for 1928. Mlscellanoous Note : Now Chromite Localities. 

Part 2. — Obituary : Sivarau Sethu Rama llau. Specific Gravity and Proximate Composition of 
Indian Vitrains. Now Devonian Fossils from Burma. Rangoon Earthquakes of Septem- 
ber and Ootjombor 1927. Epicentre of North-West Himalayan Earthquake of Ist February 
1929. Miscellaneous Notes : Indian Beryl, Atacamite in Bihar and Pyromorphite in 
Bhagalpiir distriot, Bihar. 

Part 3. — ^Afinoral Production of India tliiring 1928. Granophyrie Trachyte from Salsotte Island, 
Bombay. Coal Resources of the Jliaria Coal-field. Coal lost by Fires and Collapses in 
Indian Coal Mines. 

Part 4. — Ago of Aravalli Itango. Lake's Itulo for ai^lo of Ovortlirust, as applied to irimtUayas. 
Permo- Carboniferoiis Succession in Warcha Valley, Wfjstorn Salt Range, Punjab. Nao^ 
(Hyderabad) Meteorite Shower of 29th Soptomber 1928. Miscellaneous Nott« : Boring 
for water at Daryapur and Fossil Fggs at Yenangyaung, U]>per Durma. 

Von. LXIIL 1930. 

Part 1 , — General Report for 1929. Ujqwr Triaasic Fossils from Burmo-Siameso Frontier. — 
Thauugyin Trios and Doaeripfcioii of Corals. Cpper Triassic Fossils from Burmo-Siamose 
Frontier. — Bracdiiopoda and Lainollihranehia from Thaungyin River. Upper Triossic 
Fossils fnim Burmo-Sianieso Frontier. — Fossils from Kamawkala Liimwtone. Upper 
Triassio Fossils from Bnrmo-Siamose Frontier. — Now Dasyeladarea, //nhsporella aiamansis 
nov. gen., nov. sp., with Description of Allied Genus Aciculella Pia. ('rcUuceous Cophalo- 
pods in * Rod Beds * of Kalaa', Southern Shan States, Burma. 

Pari 2.— -Methods of Analysis of (.'oal used at Governim ril Test House. AJipore, Calcutta, with 
an Editorial Inlroduetion, New fossil loealities within I’anehet scm'm’s of Raniganj Co.al 
Sp<’cies of (Ji/llevc fr(»m Pegu Be<ls of Burma. 'I’wo now s|)ecies of IJnio. Giaciors 
of Karukorain and N'eiglihourhood. Miscellaneous Note : |)onu? near Mari in Attock 
disl riot. 

Part 3.- Mineral production of India during 1929. S|»<‘eilk* Gravity and Proximate-, ('ornposi- 
tion of some Indian Durnins. 

Pat I 4 . — Aspects of Ahidciii Oil Field Pi’actice. UiuleserilsMj freshwattn- Molluscs fn>in various 
parls of Imlia and Buiina, Secoml note on Noii.h-W<’sl ilimala^^an I'kiiilujuake of Ist Feb- 
iimry, 1025). Mis<<‘llaneou.s Notes: 'Tremolite fi-om isun* dasnlih, Bihar, Sapphirine in 
Vizagupalam Jhstrict and 'Pitaniferoiu; Aiigit<' from Clmudrawati, Stale, Rajputana. 

VoL. LX IV, 1930. 

(J)uliiquciinial lieview of Mineral Pi*oducUon of India for 1921-1928. Price 9 Rs. 0 As. 

VoL. J.XV, 1931. 

1‘att 1.- General Repori for 1930. Additional Nule on Samel ia Meteorite. Zoning and Dilfcr- 
eiice in Com]>osilion »jf 'I’winned I’Ingkx-law' Felspars in cf'rtHin roeks from Sirohi State, 
Rajputana. Albite-.Ala B Twinning of Plapioeinao Fedspars in certain acidic rocks from 
Sirohi State, Rajputanu. dumssic Fossils from Nortliein SJ)an States. 

2. --- iS\ nf i)f N'lirl h- West Himalayas; Its Itoeks, Teei«mies and UrogcMiy. Pi'olinii- 
naiy Note <in Pegn Earlh<|nake of May 1930. Oeterininutioii from Worlfl Reconls 

of Zero-time and Kpi<entrc of Pegu Earthquake of May nth, 1930. Long Distance Wave 
Spt'cds of Pegn EarthquaKi of May oth, 1930- Roeks bearing Kyaniie tuid Siliimanite 
ill Biiandarn District, i'. P. StTatigia]>liy of Uffper Runikot Series {].( w<j K« ft'iie.) tf 
Sind, India. Misci llam ous Note ; —Fiudisile vase fitun Moheiijo Daro (Sind). 

Part -Mineral I'loduciion of India during 1930. Geology and Li'ad-ore Dejm-sits of Mawsoti. 
Eo«leraled Shan Stales. W'ealheriug of \indhyun Ihiilding Stoim. MacitniL-t* from 
Ordovician Buinria. Miscellaneou.s Notes: Supjdeincntury note on ‘ Rcvi.fsions of 
Indian Fossil Plants, Part 11 CkuiiferaJes (b. Petrifactions), 1931 ' aiid Eruption of Mud 
A'olcano olT Arakan (,'oast. 

Contents and index to Records, Vols. I-XX and Vols. XXI-XXX. Price 1 nipee each. 

The price fixed for these publications is 1 rupee each part, or 2 rupees each volume of four parts, 
and the price of each part beginning with V ol. LIV is R s. 2-12-0, or each volume of four 
parts Rs. 11, 



MISCELLANEOUS PUBLICATIONS. 


A Manual of the Geology of India. 4 Vols. With map, 1879-1887 — 

Vol. 1. Peninsular Area. ^ By H. B. Medlicott and W. T. Blanford. 

Vol. 2. Extra Peninsular Area. ) Price 8 ruiieos {out of print), 

Vol. 3. Economic Geology. By V. Ball. Price 6 rupees {out of print), 

YoL 4. Mineralogy. By E. R. Mallet. Price 2 rupees (out of print), 

A Manual of the Geology of India, 2nd edition. By B. D. Oldham (1803). Prioe 8 rupees 
{out of print), 

A Manual of Geology of India, Economic Geology by the late Prof. V. Ball, 2nd edition, revised 
in parts— 

Part I.— Corundum. By T. H. Holland (1898). Price 1 rupee. 

An introduction of the Chemical and Pbj'sical study of Indian Minerals. By T. 11. Holland 
(1895). Price 8 annas {out of print). 

Popular guides to the Geological collection in the Indian Museum, Calcutta — 

No. 1. Tertiary vertebrate animals. By R. Lydekkor (1879). Vneo 2 aimoB {out of print). 
No. 2. Minerals. By F. B. Mallet (1879). I^co 2 annas {out of print). 

No. .3. Meteorites. By P. Pedden (1880). Price 2 annas {out of ppni). 

No. 4. Palaeontological collections. By O. Peistmaiitci (1881). Price 2 annas. 

No. 5. Economic minoraJ products. By P. B. Mallet (1883). Price 2 annas {out of print), 
A descriptive catalogue of the collection of minerals in the Geological Museum. By P. R, Mallet 
(1883). Price 1 rupee 8 annas. 

Catalogue of the remains of Siwalik Vextebraia contained in the Geological Department of the 
Indian Museum. By R. Lydckkcr, Pt. 1. Mammalia (1885). l*rice 1 nipoo. Part 11, 
Avos, Reptilia, and Pisces (1880). Price 4 annas. 

Cataloguo of the remains of Ploistoceno and Pre-Historio Vertebrata contained in the Geological 
Department of the Indian Museum. By R. Lydckher ( 1886). Price 4 annas. 

Bibliography of Indian Geology. By R. D. Oldham (1888). Price 1 rupee 8 annas. 
Bibliography of Indian Geology. By T. H. D. LaToucho — 

Part I-A. Bibliography (1917). Price 4 nii)ee8. 

Part I-B. Index of minerals of Economic Value (1918). Price 4 rupees. 

Part II. Index of Localities (1921). Price one rupee. 

Part 111. Index of Subjects (1923). IVico 4 rupees. 

Part IV. Palo'ontological Index (1926). Price 7 rupees 4 annas. 

Report on the geological structure and stability of the lull slopes around Naini Tal. By T. 11, 
Holland (1897). Price 3 rupees. 

Geological map of India, 1893, Scale l''*=^96 miles. Price 1 rupee {out of print). 

Geological Map of India, in 8 sheets, 1931. Scale P--32 miles. Price 10 rupees per set, or 
Ke. 1 to Hs. 5 |H5r shcf'l dc])ending on the amount of work on the sheet. 

Geological map of Tavoy district, Burma, 1919. Scale P-- 4 miles. Price 6 rupees. 

Geological map of Bihar and Orissa, 1922. Scale 16 miles. Price 5 rupees* 

Geological map of Jharia Coal-field, in 8 sheets, 1929. Scale 1 mile. Price 4 rupees 
per sheet, or 26 rupees per set of 8 sheets and 3 plates of bore-hole recoitls. 

Geological map of Raniganj Coal Field, in 21 sheets, 1930. Scale 4''=1 mile. Price 4 rupees 
per sheet, or 66 rupees per set of 2 1 sheets and 3 plates of bore-hole records. 

General Report for the period from Ist January 1807 to Ist April 1898, Price 1 rupee {out of 

print). 

General Report for the year 1898-1899. Price 1 rupee (out of print). 

General Report for the year 1809*1900. Price 1 rupee. 

General Report for tho year 1900-1901. Price 1 rupee. 

General Report for the year 1901-1902. Price 1 rupee. 

General Report for the year 1902-1903. Price 1 rupee, 

Sketch of the Mineral Resources of India. By T. 11. Hcllund (1908). Price 1 rupee {out of print). 
Contents and index to Records, Vols. I-NX and Vols. XXl-XXX. Price 1 rupee each. 

Contents and index to Memoirs, Vols. I-XX and Vols. XXl-XXXV. Price 1 rupee each. 

Index to the Genera and Species described in the Palaontologia Indica, up to the year 1891, 
Price 1 rupee. 
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